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1. INTRODUCTION

The EAU Guideline Group for renal cell carcinoma (RCC) have prepared these guidelines to help

urologists assess the evidence-based management of RCC and to help them incorporate the guidelines
recommendations into their clinical practice. Publications concerning RCC are mostly retrospective analyses,
which include some larger multicentre studies and well-designed controlled studies. As only a few randomised
controlled trials are available, there is some lack of data with a strong evidence base. In recent years, a number
of randomised studies have been performed, mostly concerning the medical treatment of metastasised RCC
resulting in high evidence-based recommendations.

Where possible, a level of evidence (LE) and/or grade of recommendation (GR) have been assigned (1).
Recommendations are graded in order to provide transparency between the underlying evidence and the
recommendation given (Tables 1 and 2).

There is clearly a need for re-evaluation at regular intervals by the RCC Guideline Group of the information
provided in these guidelines. It has to be emphasised that the current guidelines contain information for the
treatment of an individual patient according to a standardised general approach. The information should be
considered as providing recommendations without legal implications.

The current document provides a full text update, with a summary of the amendments provided below.

11 Summary of the 2010 RCC guidelines update

A new chapter “Other renal tumours” has been added which discusses other tumours of the kidney with the
exception of renal pelvic carcinoma. The content of the other chapters has been completely revised based on
the findings of a structured literature search.

1.2 Methodology

Structured literature searches using an expert consultant were designed for each section of this document.
Searches were carried out in the Cochrane Library database of Systematic Reviews, the Cochrane Library of
Controlled Clinical Trials and Medline and Embase on the Dialog-Datastar platform. The controlled terminology
of the respective databases was used and both MesH and EMTREE were analysed for relevant entry terms.

The search strategies covered the last 3 years for Medline and Embase. Prior to publication of this
document an update search was carried out.

Also other data sources were consulted such as the Database of Abstracts of Reviews of
Effectiveness (DARE) as well as relevant reference lists from other guidelines producers (National Institute for
Clinical Excellence [NICE], American Urological Association [AUA]).

Publication history information: The RCC Guidelines were first published in 2000, with partial updates in 2001
and 2007 followed by a full text update in 2007, and a partial update in 2009.

Table 1: Level of evidence.

Level Type of evidence

1a Evidence obtained from meta-analysis of randomised trials

1b Evidence obtained from at least one randomised trial

2a Evidence obtained from one well-designed controlled study without randomisation

2b Evidence obtained from at least one other type of well-designed quasi-experimental study

3 Evidence obtained from well-designed non-experimental studies, such as comparative studies,
correlation studies and case reports

4 Evi(;l]ence obtained from expert committee reports or opinions or clinical experience of respected
authorities

Modified from Sackett et al. (1).
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Table 2: Grade of recommendation.

Grade Nature of recommendations

A Based on clinical studies of good quality and consistency addressing the specific
recommendations and including at least one randomised trial

B Based on well-conducted clinical studies, but without randomised clinical trials

C Made despite the absence of directly applicable clinical studies of good quality

Modified from Sackett et al. (1).

1.3 REFERENCES
Oxford Centre for Evidence-based Medicine Levels of Evidence (May 2001). Produced by Bob
Phillips, Chris Ball, Dave Sackett, Doug Badenoch, Sharon Straus, Brian Haynes, Martin Dawes since
November 1998.
http://www.cebm.net/index.aspx?0=1025 [accessed March 2010].

2. EPIDEMIOLOGY AND AETIOLOGY

Renal cell carcinoma represents 2-3% of all cancers (1), with the highest incidence occurring in Western
countries. Generally, during the last two decades until recently, there has been an annual increase of about
2% in incidence both worldwide and in Europe, though in Denmark and Sweden a continuing decrease has
been observed (2). In 20086, it was estimated that there were 63,300 new cases of RCC and 26,400 kidney
cancer-related deaths within the European Union (3). In Europe, overall mortality rates for RCC have increased
up until the early 1990s, with rates generally stabilising or declining thereafter (4). There has been a decrease
in mortality since the 1980s in Scandinavian countries and since the early 1990s in France, Germany, Austria,
the Netherlands and Italy. However, in some European countries (Croatia, Estonia, Greece, Ireland, Slovakia),
mortality rates still show an up-ward trend with increasing rates (4).

Renal cell carcinoma is the commonest solid lesion within the kidney and accounts for approximately 90%
of all kidney malignancies. It comprises different RCC types with specific histopathological and genetic
characteristics (5). There is a 1.5:1 predominance of men over women, with peak incidence occurring between
60 and 70 years of age. Aetiological factors include lifestyle factors such as smoking, obesity and hypertension
(6-10). Having a first-degree relative with kidney cancer is also associated with an increased risk of RCC (11-
12). The most effective prophylaxis is to avoid cigarette smoking and obesity.

Due to the increased detection of tumours by imaging techniques, such as ultrasound (US) and
computerised tomography (CT), the number of incidentally diagnosed RCCs has increased. These tumours are
more often smaller and of lower stage (13-15).

21 Conclusion
Several verified risk factors have been identified including smoking, obesity and hypertension. Cigarette
smoking is a definite risk factor for RCC (level of evidence: 2a).

2.2 Recommendation GR
The most important primary prevention for RCC is to eliminate cigarette smoking and to avoid obesity B

23 REFERENCES

1. European Network of Cancer Registries. Eurocim version 4.0. European incidence database V2.3, 730
entity dictionary (2001), Lyon, 2001.

2. Lindblad P. Epidemiology of renal cell carcinoma. Scand J Surg 2004;93(2):88-96.
http://www.ncbi.nlm.nih.gov/pubmed/15285559

3. Ferlay J, Autier P, Boniol M, Heanue M, Colombet M, Boyle P. Estimates of the cancer incidence

and mortality in Europe in 2006. Ann Oncol 2007 Mar;18(3):581-92.
http://www.ncbi.nlm.nih.gov/pubmed/17287242

4. Levi F, Ferlay J, Galeone C, Lucchini F, Negri E, Boyle P, La Vecchia C. The changing pattern of
kidney cancer incidence and mortality in Europe. BJU Int 2008 Apr;101(8):949-58.
http://www.ncbi.nlm.nih.gov/pubmed/18241251
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DIAGNOSIS AND STAGING

Symptoms

Many renal masses are asymptomatic and non-palpable until the late stages of the disease (1). Currently,

more than 50% of RCCs are detected incidentally by using imaging to investigate a variety of non-specific
symptom complexes (2-4) (level of evidence: 2b). The classic triad of flank pain, gross haematuria and palpable
abdominal mass is now rare (6-10%) (5,6) (level of evidence: 3).

Paraneoplastic syndromes are found in approximately 30% of patients with symptomatic RCCs (Table 3) (level
of evidence: 4). A few symptomatic patients present with symptoms due to metastatic disease, such as bone
pain or persistent cough (1,7) (level of evidence: 2b).
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Table 3: Most common paraneoplastic syndromes.

*  Hypertension

e Cachexia

e Weight loss

*  Pyrexia

e Neuromyopathy

*  Amyloidosis

*  Elevated erythrocyte sedimentation rate

* Anaemia

e Abnormal liver function

*  Hypercalcaemia

*  Polycythaemia

3.1.1  Physical examination
Physical examination has only a limited role in diagnosing RCC. However, the following findings should initiate
radiological examinations:

. palpable abdominal mass;

. palpable cervical lymphadenopathy;

. non-reducing varicocele;

. bilateral lower extremity oedema, which suggests venous involvement.

3.1.2  Laboratory findings
The most commonly assessed laboratory parameters are serum creatinine, GFR, haemoglobin, erythrocyte
sedimentation rate, alkaline phosphatase, LDH and serum corrected calcium (1,8,9) (level of evidence: 4).

Separate bilateral renal function should be estimated in the following situations (10-12) (level of evidence: 2b):

. When renal function is clinically important, e.g. in patients with a solitary kidney tumour or bilateral
tumours;

. When renal function is compromised, as indicated by an increased concentration of serum creatinine;

. In patients at risk of future renal impairment from co-morbid disorders, e.g. diabetes, chronic

pyelonephritis, renovascular disease, stone or renal polycystic disease.

3.2 Radiological investigations
Most renal tumours are diagnosed by abdominal ultrasound (US) or CT performed for various reasons (level of
evidence: 4). Imaging can be used to classify renal masses into solid or cystic.

3.2.1  Presence of enhancement

For solid renal masses, the most important criterion for differentiating malignant lesions is the presence

of enhancement (13) (level of evidence: 3). The traditional approach for detection and characterisation of
renal masses is to use US, CT, or magnetic resonance (MR) imaging. Most renal masses can be diagnosed
accurately by using imaging alone. Contrast-enhanced US can be helpful in specific cases (e.g. chronic renal
failure with relative contraindication for iodinated or gadolinium contrast media (14-16) (level of evidence: 3).

3.22  CTorMR imaging

Computed tomography or MR imaging are used to characterise a renal mass. Imaging must be performed
both before and after administration of intravenous contrast material to demonstrate enhancement. In CT
imaging, enhancement in renal masses is determined by comparing Hounsfield unit (HU) readings from before
and after contrast administration. A change of 20 HU or greater is strong evidence of enhancement (17) (level
of evidence: 3). To maximise differential diagnosis and detection, the evaluation should include images from
the nephrographic phase, because this phase allows optimum depiction of renal masses that typically do not
enhance to the same degree as renal parenchyma.

Abdominal CT allows diagnosis of RCC and provides information on:

. function and morphology of the contralateral kidney (10) (level of evidence: 3);
. primary tumour extension with extrarenal spread;

. venous involvement;

. enlargement of locoregional lymph nodes;
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o condition of adrenal glands and the liver (level of evidence: 3).

Abdominal contrast-enhanced CT angiography is a useful tool in selected cases to obtain detailed information
about the kidney vascular supply (18). If CT results are indeterminate, MR imaging may provide additional
information to:

. demonstrate enhancement in renal masses;
. investigate locally advanced malignancy;
. investigate venous involvement if there is a badly defined extension of inferior vena cava tumour

thrombus on CT scan (19-22) (level of evidence: 3).

Magnetic resonance imaging is also indicated in patients with an allergy to intravenous contrast and in
pregnancy without renal failure (23,24) (level of evidence: 3). Evaluation of the tumour thrombus can also be
performed with Doppler US (25) (level of evidence: 3).

3.2.3  Other investigations

Renal arteriography and inferior venacavography have only a limited role in the work-up of selected patients
with RCC (level of evidence: 3). In patients with any sign of impaired renal function, an isotope renogram and
total renal function evaluation should be considered in order to optimise the treatment decision, e.g. the need
to preserve renal function (10-12) (level of evidence: 2a). The true value of positron emission tomography
(PET) in the diagnosis and follow-up of RCC remains to be determined and currently PET is not a standard
investigation (26,27) (level of evidence: 1b).

324  Metastatic RCC investigations

Chest CT is the most accurate investigation for chest staging (25,28-34) (level of evidence: 3). However, at

the very least, routine chest radiography, as a less accurate alternative to chest CT imaging, must be done for
metastatic evaluation (level of evidence: 3). There is a consensus that most bone and brain metastases are
symptomatic at diagnosis so that a routine bone or brain CT scan is not generally indicated (35,36). However,
if indicated by clinical or laboratory signs and symptoms, other diagnostic procedures may be used, such as a
bone scan, brain CT or MRI (37, 39) (level of evidence: 3).

3.2.5  Bosniak classification of renal cystic masses

For the evaluation of renal cystic masses, the Bosniak classification, classifies renal cysts into five categories
based on CR imaging appearance in an attempt to predict the risk of malignancy (38) (level of evidence: 3). The
Bosniak system also advocates treatment for each category (Table 4).

Table 4: The Bosniak classification of renal cysts (38).

Bosniak | Features Work-up
category

I A simple benign cyst with a hairline-thin wall that does not contain septa, Benign
calcification or solid components. It measures water density and does not
enhance with contrast material

Il A benign cyst that may contain a few hairline-thin septa. Fine calcification may | Benign
be present in the wall or septa. Uniformly high-attenuation lesions of < 3 cm,
which are sharply marginated and do not enhance

IIF These cysts might contain more hairline-thin septa. Minimal enhancement of a | Follow-up. A
hairline-thin septum or wall can be seen. There may be minimal thickening of | small proportion
the septa or wall. The cyst may contain calcification that might be nodular and | are malignant
thick, but there is no contrast enhancement. There are no enhancing soft-tissue
elements. This category also includes totally intrarenal, non-enhancing, high-
attenuation renal lesions of = 3 cm. These lesions are generally well-marginated

M These lesions are indeterminate cystic masses that have thickened irregular Surgery or
walls or septa in which enhancement can be seen follow-up.
Malignant in >
50% lesions
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v These lesions are clearly malignant cystic lesions that contain enhancing soft- | Surgical therapy
tissue components recommended.
Mostly
malignant
tumour

3.3 Renal biopsy

Renal tumour biopsies are increasingly being used in diagnosis, in follow-up surveillance and in ablative
therapies (40 - 45) (level of evidence: 3). In most series, a core biopsy demonstrates high specificity and high
sensitivity for the presence of malignancy (40-44), though it should be noted that 10-20% of biopsies are non-
conclusive.

Biopsy aims to determine eventual malignancy, type, and grade of the evaluated renal mass. A percutaneous
mass biopsy is rarely required for large renal masses scheduled for nephrectomy. The positive predictive value
of imaging findings is so high that a negative biopsy result does not alter management (45) (level of evidence:
3).

Biopsy is also indicated in metastatic patients before starting systemic therapy (46) (level of evidence: 3).

3.4 Histological diagnosis

The histological diagnosis in RCC is established after surgical removal of renal tumours or after biopsy
specimen examinations (40-42). The Fuhrman classification system for nuclear grade (grade 1, 2, 3 and 4) in
RCC (47,48) has been the most generally accepted classification, and is an important, independent prognostic
factor for RCC (level of evidence: 3).

According to the WHO (49) there are at least three major histological subtypes of RCC:

. clear cell (cRCC, 80-90%)

. papillary (pRCC, 10-15%)

. chromophobe (chRCC, 4-5%) (level of evidence 3).

These RCC types can be differentiated by histological and molecular genetic changes (level of evidence 3)
(Table 5). Papillary RCC can further be divided into two different subtypes, type 1 and type 2 with an adverse
clinical course (Table 5) (50,51) (level of evidence 3).

Table 5: Major histological subtypes of RCC.

Histological Percentage Histological description Associated molecular
subtype of RCC genetic changes
e Clear cell 80-90% Most cRCC are composed predominantly of Identified by the specific
(cRCC) cells containing clear cytoplasm, although  deletion of chromosome
eosinophilic cytoplasm predominates in 3p and mutation of the
some cells. The growth pattern may be solid VHL gene. Other changes
tubular and cystic are duplication of the

chromosome band 5922,
deletion of chromosome 6q,
8p, 9p and 14q

¢ Papillary 10-15% Most pRCCs have small cells with scanty The most consistent genetic
(PRCC) cytoplasm, but also basophilic, eosinophilic  alterations are trisomies of
or pail-staining characteristics. A papillary chromosomes 3q, 7, 8, 12,
growth pattern predominates, although 16, 17 and loss of the
there may be tubular papillary and solid y chromosome

architectures. Necrotic areas are common.
Papillary RCC can be divided into two
different subtypes type 1 with small cells
and pale cytoplasm and type 2 with large
cells and eosinophilic cytoplasm, the latter
having a worse prognosis

¢ Chromophobe  4-5% The cells of chRCC may have pail or The genetic characteristic
(chRCC) eosinophilic granular cytoplasm. Growth is a combination of loss of
usually occur in solid sheets chromosomes 1, 2, 6, 10,
13, and 17
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3.5 Conclusion

The proportion of small and incidental renal tumours has significantly increased in most countries, though a
large number of patients with RCC still present with clinical symptoms, such as palpable mass, haematuria,
and paraneoplastic and metastatic symptoms (level of evidence: 3). Accurate staging of RCC with abdominal
and chest CT or MRl is obligatory (level of evidence: 3). Chest CT is the most sensitive approach for

chest staging. There is no role for routine bone scan or CT of the brain in the standard clinical work-up of
asymptomatic patients.

Recently, there has been an increasing indication for fine-needle biopsy for evaluation and ablative therapies in
small renal tumours (40 - 45) (level of evidence: 3).

3.6 Recommendations GR

* In a patient with one or more laboratory or physical findings, the possible presence of RCC B
should be suspected

* Anplain chest X-ray can be sufficient for assessment of the lung in low-risk patients, but chest CT A
is most sensitive

e Abdominal CT and MRI are recommended for the work-up of patients with RCC and are the most A
appropriate imaging modalities for TNM classification prior to surgery

* In high-risk patients for bone metastases (raised alkaline phosphatase or bone pain), further A
evaluation using an imaging approach should be done

e Evaluation of renal function is recommended B

*  Percutaneous biopsy is always indicated before ablative- and systemic therapy without previous B
histopathology

e Percutaneous biopsy is recommended in surveillance strategies to stratify follow-up B
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CLASSIFICATION AND PROGNOSTIC FACTORS

Classification

The TNM stage classification system is generally recommended for clinical and scientific use (1). However, the
TNM classification requires continuous improvements (2). The 2009 version has introduced significant changes
based on recent prognostication literature (Table 6).

4.2

The pT1 substratification, introduced in 2002, has been validated by several studies and is no longer
a matter of controversy (3-5) (level of evidence: 3). Even though it has been less extensively studied,
the tumour size stratification of T2 tumours has been recently introduced within the 2009 TNM
classification

Since the 2002 version of the TNM classification, tumours with renal sinus fat invasion have been
classified as pT3a. However, accumulating data suggest that renal sinus fat invasion carries a worse
prognosis than perinephric fat invasion and therefore should not be included in the same pT3a stage
group (level of evidence: 3) (6-8).

Many studies have suggested that adrenal invasion has a very poor prognostic value and that RCCs
with this feature should be classified as pT4 tumours (9,10) (level of evidence: 3). These change has
been introduced in the latest TNM version (1).

In previous TNM classifications, the pT3b group included both renal vein and inferior vena cava
invasions. As the result of many studies into the independent prognostic value of vena cava compared
to renal vein invasion alone (11-13), these two groups have now been separated in the latest version
of the TNM classification (1).

The accuracy of the N1-N2 subclassification has been questioned (14) (level of evidence: 3). For
adequate M-staging of patients with RCC, accurate pre-operative imaging (currently, chest and
abdominal CT) should be performed (15,16) (level of evidence: 4).

Prognostic factors

Factors influencing prognosis can be classified into: anatomical, histological, clinical, and molecular.

4.2.1

Anatomical factors

Anatomical factors include tumour size, venous invasion, renal capsule invasion, adrenal involvement, and
lymph node and distant metastasis. These factors are commonly gathered together in the universally used
TNM staging classification system (Table 6).
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Table 6: The 2009 TNM staging classification system (1).
T- Primary tumour
TX Primary tumour cannot be assessed
T0 No evidence of primary tumour
T Tumour < 7 cm in greatest dimension, limited to the kidney
T1a Tumour < 4 cm in greatest dimension, limited to the kidney
T1b Tumour > 4 cm but < 7 cm in greatest dimension
T2 Tumour > 7 cm in greatest dimension, limited to the kidney
T2a Tumour > 7 cm but < 10 cm in greatest dimension
T2b Tumours > 10 cm limited to the kidney
T3 Tumour extends into major veins or directly invades adrenal gland or perinephric tissues but
not into the ipsilateral adrenal gland and not beyond Gerota’s fascia
T3a Tumour grossly extends into the renal vein or its segmental (muscle-containing)
branches or tumour invades perirenal and/or renal sinus (peripelvic) fat but not
beyond Gerota’s fascia
T3b Tumour grossly extends into the vena cava below the diaphragm
T3c Tumour grossly extends into vena cava above the diaphragm or invades the wall of
the vena cava
T4 Tumour invades beyond Gerota’s fascia (including contiguous extension into the ipsilateral
adrenal gland)
N - Regional lymph nodes
NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Metastasis in a single regional lymph node
N2 Metastasis in more than 1 regional lymph node
M - Distant metastasis
MO No distant metastasis
M1 Distant metastasis
TNM stage grouping
Stage | T1 NO MO
Stage I T2 NO MO
Stage Ill T3 NO MO
T1,T2, T3 N1 MO
Stage IV T4 Any N MO
Any T N2 MO
Any T Any N M1

A help desk for specific questions about TNM classification is available at http://www.uicc.org/tnm.

4.2.2
Histologi

Histological factors
cal factors include Fuhrman grade, RCC subtype, sarcomatoid features, microvascular invasion,

tumour necrosis and invasion of the collecting system. Fuhrman nuclear grade is the most widely accepted
histological grading system in RCC (17). Although affected by intra- and inter-observer discrepancies, it is

an indep
Fuhrman

endent prognostic factor (18). Recently, it has been suggested that a simplified two- or three-strata
grading system could be as accurate as the classical four-tiered grading scheme (19,20) (level of

evidence: 3).

According to the World Health Organization (WHO) classification (21), three major histological subtypes of RCC
exist: conventional (clear cell) (80-90%), papillary (10-15%) and chromophobe (4-5%). In univariate analysis,
there is a trend towards a better prognosis for patients with chromophobe versus papillary versus conventional
(clear cell) RCC (22,23). However, the prognostic information provided by the RCC subtype is lost when

stratified to tumour stage (23,24) (level of evidence 3).

Among papillary RCCs, two subgroups with different outcomes have been identified (25):
Type | are low-grade tumours with a chromophilic cytoplasm and a favourable prognosis.

Type Il are mostly high-grade tumours with an eosinophilic cytoplasm and a great propensity for developing
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metastases (level of evidence: 3).
The RCC type classification has been confirmed at the molecular level by cytogenetic and genetic analyses
(26-28) (level of evidence 2b).

4.2.3  Clinical factors
Clinical factors include patient performance status, localised symptoms, cachexia, anaemia and platelet count
(29-32) (level of evidence: 3).

4.2.4  Molecular factors

Numerous molecular markers being investigated include: carbonic anhydrase IX (CalX), vascular endothelial
growth factor (VEGF), hypoxia inducible factor (HIF), Ki67 (proliferation), p53, PTEN (phosphatase and tensin
homolog) (cell cycle), E-cadherin, and CD44 (cell adhesion) (33,34) (level of evidence: 3). To date, none of
these markers has been shown to improve the predictive accuracy of current prognostic systems and their
use is therefore not recommended in routine practice. Finally, even though gene expression profiling seems a
promising method, it has not helped so far to identify new relevant prognostic factors (35).

4.2.5  Prognostic systems and nomograms

Post-operative prognostic systems and nomograms that combine independent prognostic factors have

been developed and externally validated (36-42). These systems may be more accurate than TNM stage or
Fuhrman grade alone for predicting survival (level of evidence: 3). An important advantage of nomograms is
their ability to measure predictive accuracy (PA), which enables all new predictive parameters to be objectively
evaluated. Before being adopted, every new prognostic variable or system should be able to demonstrate that
its PA is superior to conventional post-operative histo-prognostic schemes (43). Recently, new pre-operative
nomograms with excellent PAs have been designed (44, 45). Table 7 summarises the current most relevant
prognostic systems

4.3 Conclusion

In patients with RCC, TNM stage, nuclear grade according to Fuhrman and RCC subtype (WHO, 2004;
(21)), should be performed because they contribute important prognostic information (level of evidence: 2).
Prognostic systems should currently be used in a metastatic setting and are still investigational in localised
disease (level of evidence: 2).

4.4 Recommendations GR

. The current TNM classification system is recommended because it has consequences for B
prognosis and therapy

. The Fuhrman grading system and classification of RCC subtype should be used B

. A stratification system should be used in a metastatic setting for selecting the appropriate B
first-line treatment

. In localised disease, the use of integrated prognostic systems or nomograms is not routinely | B
recommended, even though these systems can provide a rationale for enrolling patients into
clinical trials

. * No molecular prognostic marker is currently recommended for routine clinical use B
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Table 7: Summary of the anatomical, histological and clinical variables included in the most commonly

used prognostic models for localized and metastatic RCC.
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5. OTHER RENAL TUMOURS

Detailed morphological studies, which use contemporary immunohistochemical and molecular techniques,
have resulted in the current classification of renal epithelial neoplasms, as outlined in the 2004 World Health
Organization (WHO) monograph (1). The common clear cell (cCRCC), papillary (pRCC) and chromophobe RCC
(chRCC) types account for 85-90% of the renal malignancies. The remaining 10-15% of renal tumours include
a variety of uncommon sporadic and familial carcinomas, some of which have recently been described, and a
group of unclassified carcinomas.

5.1 Bellini duct carcinoma (collecting duct carcinoma)

Collecting-duct carcinoma is a very rare type of RCC, often presenting at an advanced stage of disease. Up to
40% of patients have metastatic spread at initial presentation and most patients die within 1-3 years from the
time of primary diagnosis. To date, the largest case series (n = 81) to consider outcome showed that regional
lymph node metastases were present in 44% of patients at diagnosis and distant metastases were present in
32%. The survival rate was 48% at 5 years and 14% at 10 years (2-4).

5.2 Sarcomatoid RCC
Sarcomatoid RCC represents high-grade transformation in different RCC types, without being a distinct
histological entity. Sarcomatoid changes in RCC carry a worse prognosis (5).

5.3 Unclassified RCC
Unclassified RCC is a diagnostic category for RCC that cannot be assigned to any other category of RCC-type
carcinoma (1).

5.4 Multilocular cRCC (multilocular cystic RCC)

There are no strict histopathological criteria for this subtype. In the WHO 2004 classification (1), multilocular
cRCC is an independent entity, but it is essentially a well-differentiated cRCC. This subtype accounts for up
to about 3.5% of surgically treated kidney tumours (6). To date, metastases of this tumour have not been
described (6,7). According to the Bosniak classification, which is based on imaging criteria, multilocular cRCC
presents as a Bosniak type Il or Il cystic lesion (8-10). However, this type of Bosniak lesion can also be due
to a mixed epithelial and stromal tumour of the kidney (MESTK), a cystic nephroma, or a multilocular cyst,

all of which are benign lesions. In many cases, a pre-operative biopsy and intra-operative frozen-section
analysis does not lead to a correct diagnosis. Fortunately, all these tumours are treated with the same
operative strategy. For this reason, if technically feasible, a nephron-sparing procedure is the procedure of
choice for a complex multicystic renal mass with enhanced density is observed (level of evidence: 3) (grade B
recommendation) (6,7,9,10).

5.5 Papillary adenoma
Papillary adenomas are tumours with papillary or tubular architecture of low nuclear grade and 5 mm in
diameter or smaller (1). Because they are so small, they are only found incidentally in a nephrectomy specimen.

5.6 Renal medullary carcinoma

Renal medullary carcinoma is a devastating malignancy that primarily affects young men with sickle cell trait.

It is also extremely rare, comprising approximately 2% of all primary renal tumours in young people aged 10 to
20 years old. Metastatic disease is seen at presentation in 95% of patients (2,11,12).

5.7 Translocation carcinoma

Renal translocation carcinomas are uncommon tumours, which usually occur in children and young adults.
Most translocation carcinomas (about 90%) involve the transcription factor E3 (TFE3) located on Xp11.2 and
seem to follow a relatively indolent course, despite often being at an advanced stage at presentation (2).
Another rare group of RCCs that show a translocation (t (6; 11) (p21; g12)) has also been reported (2,13).
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5.8 Mucinous tubular and spindle cell carcinoma
This tumour is associated with the loop of Henle. Most mucinous tubular and spindle-cell carcinomas behave
in a low-grade fashion (1,2,14).

5.9 Carcinoma associated with end-stage renal disease

Cystic degenerative changes (acquired cystic kidney disease [ACKD]) and a higher incidence of RCC are
typical features of ESKD (end-stage kidney disease). The incidence of ACKD is about 50% in patients
undergoing dialysis, but also depends on the duration of dialysis, gender (three times more common in

men), and the diagnostic criteria of the method of evaluation. RCCs of native end-stage kidneys are found

in about 4% of patients. The lifetime risk of developing RCCs is at least 10 times higher than in the general
population. Compared with sporadic RCCs, the RCCs associated with ESKD and ACKD are characterised by
multicentricity and bilaterality, being found in younger patients (mostly male), and by less aggressive behaviour.
In transplanted patients, however, it is usually quite aggressive, probably as a result of immunosuppression
(15-20).

Although the histological spectrum of tumours within ACKD is similar to that in sporadic RCC, the most
predominant form is pRCC, being found in 41-71% of ACKD-associated RCC versus 10% in sporadic RCC.
The remaining tumours are mostly cRCC (2,19,20). Tickoo et al. (21) recently described two new renal tumours
associated with ESKD: ‘acquired cystic disease-associated RCC* and ‘clear-cell pRCC'. To date, these entities
have not generally been accepted. The malignant potential of RCCs in ESKD is still a matter of discussion
compared to sporadic RCCs. Patients with ESKD should undergo an annual ultrasound evaluation of the
kidneys (16-19).

5.10 Metanephric tumours
Metanephric tumours are divided into metanephric adenoma, adenofibroma, and metanephric stromal tumour.
These are very rare benign tumours and surgical excision is sufficient (1).

5.11  Renal epithelial and stromal tumours (REST)

Renal epithelial and stromal tumours (REST) is a new concept that brings together two benign mixed
mesenchymal and epithelial tumours: cystic nephroma and mixed epithelial and stromal tumours (22). Imaging
reveals that most REST cystic lesions are Bosniak type Ill and less frequently Bosniak type Il or IV (8,10). Even
though aggressive behaviour has been reported in a very few cases, both neoplasms are generally considered
to be benign and surgical excision as curative (22).

5.12 Oncocytoma

Renal oncocytomas are benign tumours (1) that comprise about 3-7% of all renal tumours (23). Imaging
characteristics alone are unreliable when differentiating between oncocytoma and RCC. Histopathological
diagnosis remains the reference standard (24). Although only a percutaneous biopsy can lead to a pre-
operative diagnosis, it has a low specificity for oncocytoma because oncocytotic cells are also found in cRCC,
the granular-cell variant of RCC, and in the eosinophilic variant of pRCC (type 2) (25). ‘Watchful waiting’

can be considered in selected cases of histologically verified oncocytoma (level of evidence: 3) (grade C
recommendation) (25,26).

5.13 Hereditary kidney tumours

Hereditary kidney tumours can be found as part of the following entities: Von Hippel-Lindau syndrome,
hereditary pRCC, Birt-Hogg-Dubé syndrome, hereditary leiomyomatosis, tuberous sclerosis, and constitutional
chromosome 3 translocation (1,27).

5.14 Mesenchymal tumours
Mesenchymal tumours include different types of sarcomas and are relatively rare, except for angiomyolipoma.

5.14.1  Angiomyolipoma

Angiomyolipoma (AML) is a benign mesenchymal tumour composed of a variable proportion of adipose
tissue, spindle and epitheloid smooth muscle cells, and abnormal thick-walled blood vessels. It can occur
sporadically, which is four times more likely in women. It also occurs in tuberous sclerosis, when it is multiple,
bilateral, larger, and likely to cause spontaneous haemorrhage. It accounts for approximately 1% of surgically
removed tumours. Ultrasound, CT and MR imaging often lead to diagnosis due to the presence of adipose
tissue. Biopsy is rarely useful. Pre-operatively, it may be difficult to differentiate between tumours composed
predominantly of smooth muscle cells and epithelial tumours. Epitheloid AML is a potentially malignant variant
of AML (1).
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The main complications of renal AML are retroperitoneal bleeding or bleeding into the urinary collection system,
which can be life-threatening (28). The bleeding tendency is related to the angiogenic component of the tumour
that includes irregular and aneurysmatic blood vessels (28). The major risk factors for bleeding are tumour size,
the grade of angiogenic component of the tumour, and the presence of tuberous sclerosis (28,29).

Primary indications for intervention include symptoms such as pain, bleeding or suspected malignancy.
Prophylactic intervention is justifiable for:

. large tumours (the recommended threshold of intervention is = 4 cm wide (28,30);
. females of childbearing age;
o patients in whom follow-up or access to emergency care may be inadequate (29) (level of evidence: 3)

(grade C recommendation).

Most cases of AML can be managed by conservative nephron-sparing approaches, though some cases of
AML may require complete nephrectomy (29) (level of evidence: 3). Of the standard surgical interventions,
selective arterial embolisation (SAE) and radiofrequency ablation (RFA) can be used (28,31). Although SAE is
effective at controlling haemorrhage in the acute setting, it has limited value in the longer-term management of
AML (31).

5.15 New histological entities
New histological entities have recently been described, for which there is very little clinical data at this current
moment. The entities include:

o thyroid-like follicular tumour/carcinoma of the kidney (32);
. RCC associated with neuroblastoma (1);

. renal angiomyoadenomatous tumour (33);

. tubulocystic carcinoma (34);

o clear cell pRCC (2);

o oncocytic pRCC (2);

. follicular renal carcinoma (2);

. leiomyomatous RCC (2).

Table 8: Summary of other renal tumours with indication of malignant potential and recommendation for
treatment (grade C recommendation).

Entity Malignant potential Treatment

e Sarcomatoid variants of RCC High Surgery

e Multilocular clear cell RCC Low, no metastasis Surgery, NSS

¢ Papillary adenoma Benign Observation

e Carcinoma of the collecting ducts of Bellini High, very aggressive Surgery, in M+ discussable

¢ Renal medullary carcinoma High, very aggressive Surgery

e Translocation carcinoma Intermediate Surgery, NSS

® Mucinous tubular and spindle cell carcinoma Intermediate Surgery, NSS

e Carcinoma associated with end-stage renal disease | Variable Surgery

¢ Metanephric tumours Benign Surgery, NSS

¢ Renal epithelial and stromal tumours (REST) Low Surgery, NSS

¢ Oncocytoma Benign Observation/surgery

¢ Hereditary kidney tumours High Surgery, NSS

¢ Angiomyolipoma Benign Consider treatment when
>4.cm

¢ Unclassified RCC Variable Surgery, NSS

NSS = nephron-sparing surgery
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5.16

Summary

A variety of renal tumours exists, of which about 15% are benign. All kidney lesions have to be examined (e.g.
imaging, biopsy, etc) and judged regarding the likelihood of malignant behaviour.

5.17

Recommendations LE GR

* Except for angiomyolipomas, most of these less common renal tumours cannot be 3 C
differentiated from RCC on the basis of radiology and should therefore be treated in the
same way as RCC

embolisation) can be considered when the tumour > 4cm. When possible, a nephron-
sparing procedure should be performed

* Bosniak cysts = type lll should be surgically treated. When possible, a nephron-sparing 3 C
procedure should be performed in Bosniak type |lI

* In oncocytomas verified on biopsy, follow-up can be consider as an option 8 C

* In angiomyolipomas, treatment (surgery, thermal ablation, and selective arterial 3 C

* In advanced uncommon types of renal tumours, a standardised oncological treatment 4 C
approach does not exist

5.18
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6. TREATMENT OF LOCALISED RCC

6.1 Nephron-sparing surgery (partial tumour resection)

Nephron-sparing surgery (partial tumour resection) for localised RCC has a similar oncological outcome to that
of radical surgery (1-5). However, in some patients with localised RCC, nephron-sparing surgery is not suitable
because of:

. locally advanced tumour growth;
. partial resection is not technically feasible because the tumour is in an unfavourable location;
. significant deterioration of a patient’s general health.

In these situations, the gold standard curative therapy remains radical nephrectomy, which includes removal
of the tumour-bearing kidney. Complete resection of the primary tumour by either open (6,7) or laparoscopic
surgery (8-13) offers a reasonable chance of curing the disease.

6.1.1  Associated procedures
6.1.1.1 Adrenalectomy
Adrenalectomy is not indicated in the following situations (14-22):

. Pre-operative tumour staging (CT, MRI) shows a normal adrenal gland;

. Intra-operative findings do not give any indication of a nodule within the adrenal gland suspicious of
metastatic disease;

. There is no evidence of direct invasion of the adrenal gland by a large upper pole tumour.

6.1.1.2 Lymph node dissection

An extended or radical lymph node dissection does not appear to improve long-term survival following tumour
nephrectomy (23). Thus, for staging purposes, the lymph node dissection can be limited to the hilar region. In
patients with palpable or CT-detected enlarged lymph nodes, resection of the affected lymph nodes should be
performed to obtain adequate staging information.
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6.1.1.3 Embolisation

There is no benefit in performing tumour embolisation before routine nephrectomy (24-26). In patients who
are unfit for surgery, or who present with non-resectable disease, embolisation can control symptoms such
as gross haematuria or flank pain (27-31). Embolisation prior to the resection of hypervascular bone or
spinal metastases can reduce intra-operative blood loss (32-34). In selected patients with painful bone or
paravertebral metastases, embolisation can help to relieve symptoms (35).

6.1.1.4 Conclusions
Patients with low-stage RCC (T1) should undergo nephron-sparing surgery. Radical nephrectomy is no longer
the gold standard treatment in these cases (1-5) (level of evidence: 2b).

Adrenalectomy is not recommended, provided a pre-operative CT scan shows the adrenal gland is
normal and the intra-operative findings do not suggest intra-adrenal metastatic spread or a direct invasion of
the adrenal gland by a larger upper pole tumour (14-22) (level of evidence: 3).

Extended lymphadenectomy does not improve survival in RCC patients and should be restricted to
staging purposes with dissection of palpable and enlarged lymph nodes (23) (level of evidence: 1b).

RCCs with tumour thrombi have a higher stage and grade of disease (level of evidence: 2b). Distant
and lymph node metastases are twice as common in these patients (level of evidence: 3). The increase in
biological aggressiveness of the disease has a larger influence on clinical prognosis than the cranial extension
of an intracaval thrombosis (36-40) (level of evidence: 3).

6.1.1.5 Recommendation GR

¢ Surgical therapy is the only curative therapeutic approach for the treatment of RCC. For T1 tumours, | A
nephron-sparing surgery should be performed whenever possible. Extended lymphadenectomy
does not improve survival and can be restricted to staging purposes

¢ Adrenalectomy (together with nephrectomy) is not needed in most patients, except when thereisa |B
large upper pole tumour and direct invasion of the adrenal gland is likely or when a normal adrenal
gland cannot be excluded.

¢ Embolisation can be a beneficial palliative approach in patients unfit for surgery and suffering from |C
massive haematuria or flank pain

6.1.2  Indications for nephron-sparing surgery
Standard indications for nephron-sparing surgery are divided into the following categories:

. absolute — anatomical or functional solitary kidney;

. relative — functioning opposite kidney is affected by a condition that might impair renal function in the
future;

. elective — localised unilateral RCC with a healthy contralateral kidney.

Relative indications include hereditary forms of RCC, which carry a high risk of developing a tumour in the
contralateral kidney.

For elective indications, nephron-sparing surgery for tumours limited in diameter (T1a) provides recurrence-free
and long-term survival rates similar to those observed after radical surgery (1-5, 41,42) (level of evidence: 2b).
For larger tumours (T1b), partial nephrectomy has demonstrated feasibility and oncological safety in carefully
selected patients (43-47).

6.1.3  Complications

. The complication rates observed with nephron-sparing surgery are slightly higher but still very
tolerable when compared with radical nephrectomy (48) (level of evidence: 1b).
. Nephron-sparing surgery carried out for absolute rather than elective indications carries an increased

complication rate and a higher risk of developing locally recurrent disease, probably due to the larger
tumour size (49-51) (level of evidence: 3).

6.1.4  Prognosis

. In patients with a sporadic solitary renal tumour of up to 4-5 cm maximum diameter and a normal
contralateral kidney, long-term renal function is better preserved with a nephron-sparing approach
than with nephrectomy (52).

. There is a strong indication that, due to better preservation of renal function, nephron-sparing surgery
results in an improved overall survival when compared with radical nephrectomy (53-55) (level of
evidence: 3).

UPDATE APRIL 2010 27



. If the tumour is completely resected, the thickness of the surgical margin does not impact on the
likelihood of local recurrence (56-58) (level of evidence: 3).

6.1.5  Conclusions

. Nephron-sparing surgery has a slightly higher complication rate compared with radical surgery.

. However, nephron-sparing surgery is a safe procedure from the oncological point of view. Whenever
technically feasible, nephron-sparing surgery is therefore considered to be the standard of care for
T1a/b stage RCC (1-5, 41-47).

o In the long term, a nephron-sparing approach results in improved preservation of renal function,
decreased overall mortality and reduced frequency of cardiovascular events (53-55).

6.1.6 Recommendations GR

* Whenever technically feasible, nephron-sparing surgery is the standard procedure for solitary renal | A
tumours up to a diameter of 7 cm

* A minimal tumour-free surgical margin following partial resection of RCC is sufficient to avoid local | B
recurrence

* There is an increased risk of intrarenal recurrences in larger-size (> 7 cm) tumours treated with C
nephron-sparing surgery, or when there is a positive margin. Follow-up should be intensified in
these patients

6.2 Laparoscopic Surgery

Since its introduction, laparoscopic nephrectomy for RCC has become an established surgical procedure
worldwide. Whether done retro-peritoneally or trans-peritoneally, the laparoscopic approach must follow
established open surgical oncological principles.

6.2.1  Laparoscopic radical nephrectomy

Laparoscopic radical nephrectomy is the standard of care for patients with T2 tumours and smaller renal
masses not treatable by nephron-sparing surgery (59-63). Long-term outcome data indicate that laparoscopic
radical nephrectomy has equivalent cancer-free survival rates to those of open radical nephrectomy
(10,12,13,61,62,64-68).

6.2.1.1 Conclusions

. Laparoscopic radical nephrectomy appears to have a lower morbidity compared to open surgery,
though this is based on only a few studies using a standardised quality-of-life evaluation (69) (level of
evidence 3)

. Tumour control rates appear equivalent for T1-T2 tumours (10,12,13,61,62,64-68) (level of evidence: 3)

6.2.1.2 Recommendations GR
* Laparoscopic radical nephrectomy is recommended in T2 renal cell cancer B

* Laparoscopic radical nephrectomy should not be performed in patients with T1 tumours for whom | B
partial resection is indicated

6.2.2  Partial laparoscopic nephrectomy
In experienced hands and selected patients, laparoscopic partial nephrectomy is an alternative to open
nephron-sparing surgery. The optimal indication for laparoscopic nephron-sparing surgery is a relatively small
and peripheral renal tumour (4).

During laparoscopic partial resection, the intra-operative ischaemia time is longer than with open
partial nephrectomy (4,70,71). Long-term renal function depends on the duration of the intra-operative
ischaemia time (72).

Laparoscopic nephron-sparing surgery has a higher complication rate compared to open surgery. However,
the oncological outcome in available series with limited follow-up appears to be similar to the outcome

achieved with open nephron-sparing surgery (4,73,74).

In patients with a solitary kidney, laparoscopic partial nephrectomy results in a prolonged warm ischaemia time
and a higher complication rate. Temporary or permanent dialysis is more likely to be necessary (4,72,75).
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6.2.2.1 Robotic-assisted partial nephrectomy
Robotic-assisted partial nephrectomy is a novel technique that is still undergoing evaluation (76-80).

6.2.2.2 Conclusion
Partial nephrectomy by laparoscopic surgery is technically feasible (level of evidence: 2b).

6.2.3 Recommendations GR
* Open partial nephrectomy currently remains the standard of care

* Laparoscopic partial nephrectomy should be performed by experienced surgeons
* Open partial resection is recommended for renal masses in a solitary kidney

OO0

6.3 Therapeutic approaches as alternative to surgery

6.3.1  Surveillance

In patients presenting with small renal masses, who undergo active surveillance, there appears to be no
correlation between local tumour progression and an increased risk of metastatic disease. Both short- and
intermediate-term oncological outcomes indicate that it is an appropriate strategy to initially monitor small renal
masses followed, if required, by treatment for progression (73,81,82).

6.3.2  Percutaneous approaches

Suggested alternatives to the surgical treatment of RCC have included image-guided percutaneous and

minimally invasive techniques, e.g. percutaneous radiofrequency ablation (RFA), cryoablation, microwave

ablation, laser ablation and high-intensity focused ultrasound ablation (HIFU) (level of evidence: 2b).
Possible advantages of these and other techniques include reduced morbidity, out-patient therapy,

and the ability to treat high-risk surgical candidates (level of evidence: 2b).

Indications for minimally invasive techniques, including RFA, are:

. small, incidentally found, renal cortical lesions in elderly patients;

o patients with a genetic predisposition for developing multiple tumours;

. patients with bilateral tumours;

. patients with a solitary kidney at high risk of complete loss of renal function following surgical tumour

resection (level of evidence: 2b).
Contraindications to the above-mentioned procedures include:

. poor life expectancy of < 1 year;
. multiple metastases;
. low possibility of successful treatment due to size or location of tumour. In general, tumours > 3 cm

or tumours in the hilum, near the proximal ureter or the central collecting system are not typically
recommended for ablative techniques via a percutaneous approach.

Absolute contraindications include:
. irreversible coagulopathies;
. severe medical instability, such as sepsis.

6.3.2.1 Radiofrequency ablation and cryoablation
Of all the available ablative techniques, RFA and cryoablation are the most intensively investigated approaches
in terms of how practical they are to use, complication rate and oncological safety.

Before an ablative approach, a pre-treatment biopsy to clarify the histology of the renal mass
should be carried out. The available literature indicates that the pathology is unknown in a significantly higher
proportion of patients undergoing RFA (40%) versus 25% in patients undergoing cryotherapy.

Compared to RFA, cryoablation is more likely to be performed laparoscopically. The laparoscopic approach is
more effective but has a higher complication rate. Repeat ablation is necessary more frequently following RFA.
Local tumour progression is significantly higher with RFA. Cancer-specific survival rates for cryotherapy and
RFA are poorer than survival rates for surgical procedures (83-86).

6.3.2.2 Conclusions

o Radiofrequency and cryoablation are the only minimally invasive approaches for the treatment of small
renal tumours with medium follow-up data.
. Although the oncological efficacy is not yet known, currently available data strongly suggest that

cryoablation, when performed laparoscopically, results in fewer re-treatments and improved local
tumour control compared with RFA (level of evidence: 3).
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. For both RFA and cryoablation, recurrence rates are higher than with nephron-sparing surgery (83-86)
(level of evidence: 3).

6.3.2.3 Recommendations GR

* Patients with small tumours and/or significant co-morbidity who are unfit for surgery should be A
considered for an ablative approach, e.g. cryotherapy and radiofrequency ablation

* Pre-treatment biopsy has to be carried out as standard C

e Other image-guided percutaneous and minimally invasive techniques, such as microwave B

ablation, laser ablation and high-intensity focused ultrasound ablation, are still experimental in
character. The experience obtained with radiofrequency ablation and cryoablation should be
considered when using these related techniques

6.4 Adjuvant therapy

Current evidence that adjuvant tumour vaccination might improve the duration of the progression-free survival
of selected subgroups of patients undergoing nephrectomy for T3 renal carcinomas needs further confirmation
regarding the impact on overall survival (level of evidence: 1b) (87-91). Prognostic algorithms might identify
patients likely to derive the largest clinical benefit from adjuvant vaccination therapy.

6.4.1  Conclusion
Adjuvant therapy with cytokines does not improve survival after nephrectomy (level of evidence: 1b).

6.42 Recommendation
Outside controlled clinical trials, there is no indication for adjuvant therapy following surgery (grade A
recommendation).

6.5 Surgical treatment of metastatic RCC (tumour nephrectomy)

Tumour nephrectomy is curative only if surgery can excise all tumour deposits. For the majority of patients

with metastatic disease, tumour nephrectomy is palliative and other systemic treatments are necessary. In

a metaanalysis of two randomized studies, comparing nephrectomy combined with immunotherapy versus
immunotherapy only, an increased long-term survival was found in patients subjected to tumour nephrectomy
(92). Nephrectomy in patients with metastatic disease is indicated for patients who are both suitable for surgery
and have good performance status (93). At present, only limited data are available addressing the value of
cytoreductive nephrectomy combined with targeting agents.

6.5.1  Conclusion
Tumour nephrectomy in combination with interferon-alpha (IFN-alpha) improves the survival of patients with
metastatic RCC (MRCC) and good performance status (level of evidence: 1b).

6.5.2 Recommendation
Tumour nephrectomy is recommended for metastatic RCC patients with good performance status when
combined with IFN-alpha (grade A recommendation).

6.6 Resection of metastases

Complete removal of metastatic lesions contributes to an improvement of clinical prognosis. Immunotherapy,
where there has been complete resection of metastatic lesions or isolated local recurrences, does not
contribute to an improvement in clinical prognosis (level of evidence: 2b) (93-97).

6.6.1  Conclusion

There is a definite role for metastasectomy in patients with RCC in order to improve the clinical prognosis
(level of evidence: 3). Therefore; the possibility of metastasectomy has to be continuously re-evaluated, even
together with a targeted systemic therapy.

6.6.2 Recommendation

In patients with synchronous metastatic spread, metastasectomy should be performed where disease is
resectable and the patient has a good performance status. The clinical prognosis is worse in patients who
have surgery for metachranous metastases. Metastasectomy should be performed in patients with residual
and resectable metastatic lesions previously responding to immunotherapy and/or a limited (solitary lesion)
number of metachranous metastases in order to improve the patient’s prognosis (grade B recommendation).
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6.7 Radiotherapy for metastases in RCC
Radiotherapy can be used for selected symptomatic patients with non-resectable brain or osseous lesions who
do not respond to systemic treatment approaches (98,99).

6.7.1  Conclusion
Radiotherapy of metastases from RCC can induce a significant relief from symptoms with pain reduction, e.g. a
single bony deposit (level of evidence: 2b).

6.7.2 Recommendation

In individual cases, radiotherapy for the treatment of brain metastases (whole brain irradiation or stereotactic
approach) and osseous lesions can induce a relief from symptoms due to mRCC (grade B recommendation)
(100,101).

6.8 REFERENCES

1. Raz O, Mendlovic S, Shilo Y, Leibovici D, Sandbank J, Lindner A, Zisman A. Positive surgical margins
with renal cell carcinoma have a limited influence on long-term oncological outcomes of nephron
sparing surgery. Urology 2009 Nov 4. [Epub ahead of print]
http://www.ncbi.nim.nih.gov/pubmed/19896179

2. Marszalek M, Meixl H, Polajnar M, Rauchenwald M, Jeschke K, Madersbacher S. Laparoscopic
and open partial nephrectomy: a matched-pair comparison of 200 patients. Eur Urol 2009
May;55(5):1171-8.
http://www.ncbi.nIm.nih.gov/pubmed/19232819

3. Peycelon M, Hupertan V, Comperat E, Renard-Penna R, Vaessen C, Conort P, Bitker MO, Chartier-
Kastler E, Richard F, Rouprét M. Long-term outcomes after nephron sparing surgery for renal cell
carcinoma larger than 4 cm. J Urol 2009 Jan;181(1):35-41.
http://www.ncbi.nlm.nih.gov/pubmed/19012929

4, Gill IS, Kavoussi LR, Lane BR, Blute ML, Babineau D, Colombo JR Jr, Frank I, Permpongkosol S,
Weight CJ, Kaouk JH, Kattan MW, Novick AC. Comparison of 1,800 laparoscopic and open partial
nephrectomies for single renal tumors. J Urol 2007 Jul;178(1):41-6.
http://www.ncbi.nim.nih.gov/pubmed/17574056

5. Delakas D, Karyotis |, Daskalopoulos G, Terhorst B, Lymberopoulos S, Cranidis A. Nephron-
sparing surgery for localized renal cell carcinoma with a normal contralateral kidney: a European
three-center experience. Urology 2002 Dec;60(6):998-1002.
http://www.ncbi.nim.nih.gov/pubmed/12475657

6. Tsui KH, Shvarts O, Smith RB, Figlin RA, deKernion JB, Belldegrun A. Prognostic indicators for renal
cell carcinoma: a multivariate analysis of 643 patients using the revised 1997 TNM staging criteria. J
Urol 2000 Apr;163(4):1090-5.
http://www.ncbi.nlm.nih.gov/pubmed/10737472.

7. Javidan J, Stricker HJ, Tamboli P, Amin MB, Peabody JO, Deshpande A, Menon M, Amin MB.
Prognostic significance of the 1997 TNM classification of renal cell carcinoma. J Urol 1999
Oct;162(4):1277-81.
http://www.ncbi.nim.nih.gov/pubmed/10492179

8. Cadeddu JA, Ono Y, Clayman RV, Barrett PH, Janetschek G, Fentie DD, McDougall EM, Moore RG,
Kinukawa T, Elbahnasy AM, Nelson JB, Kavoussi LR. Laparoscopic nephrectomy for renal cell cancer:
evaluation of efficacy and safety: a multicenter experience. Urology 1998 Nov;52(5):773-7
http://www.ncbi.nlm.nih.gov/pubmed/9801097

9. Luo JH, Zhou FJ, Xie D, Zhang ZL, Liao B, Zhao HW, Dai YP, Chen LW, Chen W. Analysis of long-
term survival in patients with localized renal cell carcinoma: laparoscopic versus open radical
nephrectomy. World J Urol 2009 Nov 15. [Epub ahead of print]
http://www.ncbi.nim.nih.gov/pubmed/19916010

10. Hemal AK, Kumar A, Kumar R, Wadhwa P, Seth A, Gupta NP. Laparoscopic versus open
radical nephrectomy for large renal tumors: a long-term prospective comparison. J Urol 2007
Mar;177(3):862-6.
http://www.ncbi.nlm.nih.gov/pubmed/17296361

11. Portis AJ, Yan Y, Landman J, Chen C, Barrett PH, Fentie DD, Ono Y, McDougall EM, Clayman RV.
Long-term followup after laparoscopic radical nephrectomy. J Urol 2002 Mar;167(3):1257-62.
http://www.ncbi.nlm.nih.gov/pubmed/11832709

12. Gabr AH, Gdor Y, Strope SA, Roberts WW, Wolf JS Jr. Patient and pathologic correlates with
perioperative and long-term outcomes of laparoscopic radical nephrectomy. Urology 2009
Sep;74(3):635-40.
http://www.ncbi.nlm.nih.gov/pubmed/19616826

UPDATE APRIL 2010 31



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

32

Berger A, Brandina R, Atalla MA, Herati AS, Kamoi K, Aron M, Haber GP, Stein RJ, Desai MM,
Kavoussi LR, Gill IS. Laparoscopic radical nephrectomy for renal cell carcinoma: oncological
outcomes at 10 years or more. J Urol 2009 Nov;182(5):2172-6.
http://www.ncbi.nIm.nih.gov/pubmed/19758651.

Lane BR, Tiong HY, Campbell SC, Fergany AF, Weight CJ, Larson BT, Novick AC, Flechner SM.
Management of the adrenal gland during partial nephrectomy. J Urol 2009;181(6):2430-6: discussion
2436-7.

http://www.ncbi.nlm.nih.gov/pubmed/19371896

Tsui KH, Shvarts O, Barbaric Z, Figlin R, de Kernion JB, Belldegrun A. Is adrenalectomy a necessary
component of radical nephrectomy? UCLA experience with 511 radical nephrectomies. J Urol
2000;163(2):437-41.

http://www.ncbi.nlm.nih.gov/pubmed/10647649

Kobayashi T, Nakamura E, Yamamoto S, Kamoto T, Okuno H, Terai A, Kakehi Y, Terachi T, Fujikawa
K, Fukuzawa S, Takeuchi H, Ogawa O. Low incidence of ipsilateral adrenal involvement and
recurrences in patients with renal cell carcinoma undergoing radical nephrectomy: a retrospective
analysis of 393 patients. Urology 2003 Jul;62(1):40-5.
http://www.ncbi.nlm.nih.gov/pubmed/12837419

Kuczyk M, Wegener G, Jonas U. The therapeutic value of adrenalectomy in case of solitary metastatic
spread originating from primary renal cell cancer. Eur Urol 2005 Aug;48(2):252-7.
http://www.ncbi.nlm.nih.gov/pubmed/15936136

Alamdari Fl, Ljungberg B. Adrenal metastasis in renal cell carcinoma: a recommendation for
adjustment of the TNM staging system. Scand J Urol Nephrol 2005;39(4):277-82.
http://www.ncbi.nlm.nih.gov/pubmed/16118103

von Knobloch R, Seseke F, Riedmiller H, Gréne HJ, Walthers EM, Kélble T. Radical nephrectomy for
renal cell carcinoma: is adrenalectomy necessary? Eur Urol 1999 Oct;36(4):303-8.
http://www.ncbi.nlm.nih.gov/pubmed/10473989

Paul R, Mordhorst J, Leyh H, Hartung R. Incidence and outcome of patients with adrenal metastases
of renal cell cancer. Urology 2001 May;57(5):878-82.
http://www.ncbi.nlm.nih.gov/pubmed/11337286

von Knobloch R, Schrader AJ, Walthers EM, Hofmann R. Simultaneous adrenalectomy during radical
nephrectomy for renal cell carcinoma will not cure patients with adrenal metastasis. Urology 2009
Feb;73(2):333-6.

http://www.ncbi.nlm.nih.gov/pubmed/19038420

Kuczyk M, Miinch T, Machtens S, Bokemeyer C, Wefer A, Hartmann J, Kollmannsberger C, Kondo
M, Jonas U. The need for routine adrenalectomy during surgical treatment for renal cell cancer: the
Hannover experience. BJU Int 2002 Apr;89(6):517-22.
http://www.ncbi.nlm.nih.gov/pubmed/11942955

Blom JH, van Poppel H, Maréchal JM, Jacgmin D, Schréder FH, de Prijck L, Sylvester R; EORTC
Genitourinary Tract Cancer Group. Radical nephrectomy with and without lymph-node dissection: final
results of European Organization for Research and Treatment of Cancer (EORTC) randomized phase 3
trial 30881. Eur Urol 2009 Jan;55(1):28-34.

http://www.ncbi.nlm.nih.gov/pubmed/18848382

May M, Brookman-Amissah S, Pflanz S, Roigas J, Hoschke B, Kendel F. Pre-operative renal arterial
embolisation does not provide survival benefit in patients with radical nephrectomy for renal cell
carcinoma. Br J Radiol 2009 Aug;82(981):724-31.

http://www.ncbi.nlm.nih.gov/pubmed/19255117

Subramanian VS, Stephenson AJ, Goldfarb DA, Fergany AF, Novick AC, Krishnamurthi V. Utility

of preoperative renal artery embolization for management of renal tumors with inferior vena caval
thrombi. Urology 2009 Jul:74(1):154-9.

http://www.ncbi.nlm.nih.gov/pubmed/19428069

Baird AD, Woolfenden KA, Desmond AD, Fordham MV, Parsons KF. Outcome and survival with
nonsurgical management of renal cell carcinoma. BJU Int 2003 May;91:600-2.
http://www.ncbi.nlm.nih.gov/pubmed/12699467

Maxwell NJ, Saleem Amer N, Rogers E, Kiely D, Sweeney P, Brady AP. Renal artery embolization in
the palliative treatment of renal carcinoma. Br J Radiol 2007 Feb;80(950):96-102.
http://www.ncbi.nlm.nih.gov/pubmed/17495058

Munro NP, Woodhams S, Nawrocki JD, Fletcher MS, Thomas PJ. The role of transarterial embolization
in the treatment of renal cell carcinoma. BJU Int 2003 Aug;92(3):240-4.
http://www.ncbi.nlm.nih.gov/pubmed/12887475

UPDATE APRIL 2010



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Serafin Z, Karolkiewicz M, Strze niewski P, Lasek W, Bryczkowski M, Wolski Z. Palliative percutaneous
kidney embolization with enbucrilate in patients with renal cell carcinoma: safety and symptom
control. Med Sci Monit 2007 May;13 Suppl:98-104.
http://www.ncbi.nim.nih.gov/pubmed/17507893

Hallscheidt P, Besharati S, Noeldge G, Haferkamp A, Lopez R, Kauffmann GW. Preoperative and
palliative embolization of renal cell carcinomas: follow-up of 49 patients. Rofo 2006 Apr;178(4):391-9.
http://www.ncbi.nim.nih.gov/pubmed/16612730

Lamb GW, Bromwich EJ, Vasey P, Aitchison M. Management of renal masses in patients medically
unsuitable for nephrectomy-natural history, complications and outcome. Urology 2004 Nov;64(5):909-
13.

http://www.ncbi.nim.nih.gov/pubmed/15533476

Kickuth R, Waldherr C, Hoppe H, Bonel HM, Ludwig K, Beck M, Triller J. Interventional management
of hypervascular osseous metastasis: role of embolotherapy before orthopedic tumor resection and
bone stabilization. AR Am J Roentgenol 2008 Dec;191(6):W240-7.
http://www.ncbi.nim.nih.gov/pubmed/19020210

Scirmer CM, Malek AM, Kwan ES, Hoit DA, Weller SJ. Preoperative embolization of hypervascular
spinal metastases using percutaneous direct injection with n-butyl cyanoacrylate: technical case
report. Neurosurgery 2006 Aug;59(2):E431-2.

http://www.ncbi.nim.nih.gov/pubmed/16883157

Guzman R, Dubach-Schwizer S, Heini P, Lovblad KO, Kalbermatten D, Schroth G, Remonda L.
Preoperative transarterial embolization of vertebral metastases. Eur Spine J 2005 Apr;14(3):263-8.
http://www.ncbi.nim.nih.gov/pubmed/15378414

Forauer AR, Kent E, Cwikiel W, Esper P, Redman B. Selective palliative transcatheter embolization of
bony metastases from renal cell carcinoma. Acta Oncol 2007;46(7):1012-18.
http://www.ncbi.nlm.nih.gov/pubmed/17851849

Martin GL, Castle EP, Martin AD, Desai PJ, Lallas CD, Ferrigni RG, Andrews PE. Outcomes of
laparoscopic radical nephrectomy in the setting of vena caval and renal vein thrombus: seven-year
experience. J Endourol 2008 Aug;22(8):1681-5.

http://www.ncbi.nim.nih.gov/pubmed/18657033

Wagner B, Patard JJ, Méjean A, Bensalah K, Verhoest G, Zigeuner R, Ficarra V, Tostain J,
Mulders P, Chautard D, Descotes JL, de la Taille A, Salomon L, Prayer-Galetti T, Cindolo L, Valéri
A, Meyer N, Jacgmin D, Lang H. Prognostic value of renal vein and inferior vena cava involvement in
renal cell carcinoma. Eur Urol 2009 Feb;55(2):452-9.
http://www.ncbi.nim.nih.gov/pubmed/18692951

Kuczyk M. Clinical outcome of renal cell cancer patients subjected to the simultaneous removal of the
primary tumour and an intracaval thrombosis. Eur Urol 2006 Aug;50(2):310.
http://www.ncbi.nlm.nih.gov/pubmed/18219721

Kuczyk MA, Minch T, Machtens S, Griinewald V, Jonas U. The impact of extracorporal circulation

on therapy-related mortality and long-term survival of patients with renal cell cancer and intracaval
neoplastic extension. World J Urol 2002 Sep;20(4):227-31.
http://www.ncbi.nlm.nih.gov/pubmed/12215851

Kuczyk MA, Bokemeyer C, Kéhn G, Stief CG, Machtens S, Truss M, Hoéfner K, Jonas U. Prognostic
relevance of intracaval neoplastic extension for patients with renal cell cancer. Br J Urol 1997
Jul;80(1):18-24.

http://www.ncbi.nlm.nih.gov/pubmed/9240174

Becker F, Siemer, S, Humke U, Hack M, Ziegler M, Stéckle M. Elective nephron-sparing surgery
should become standard treatment for small unilateral renal cell carcinoma: long-term survival data of
216 patients. Eur Urol 2006 Feb;49(2):308-13.

http://www.ncbi.nlm.nih.gov/pubmed/16359779

Matin SF, Gill IS, Worley S, Novick AC. Outcome of laparoscopic radical and open partial
nephrectomy for the sporadic 4 cm or less renal tumor with a normal contralateral kidney. J Urol 2002
Oct;168:1356-9; discussion 1359-60.

http://www.ncbi.nim.nih.gov/pubmed/12352392

Leibovich BC, Blute ML, Cheville JC, Lohse CM, Weaver AL, Zincke H. Nephron sparing surgery for
appropriately selected renal cell carcinoma between 4 and 7 cm results in outcome similar to radical
nephrectomy. J Urol 2004 May;171(3):1066-70.

http://www.ncbi.nim.nih.gov/pubmed/14767272

UPDATE APRIL 2010 33



44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

34

Margulis V, Tamboli P, Jacobsohn KM, Swanson DA, Wood CG. Oncological efficacy and safety of
nephron-sparing surgery for selected patients with locally advanced renal cell carcinoma. BJU Int
2007;100(6):1235-9.

http://www.ncbi.nlm.nih.gov/pubmed/17979923

Simmons MN, Weight CJ, Gill IS. Laparoscopic radical versus partial nephrectomy for tumors >4 cm:
intermediate-term oncologic and functional outcomes. Urology 2009 May;73(5):1077-82.
http://www.ncbi.nlm.nih.gov/pubmed/19394509

Patard JJ, Shvarts O, Lam JS, Pantuck AJ, Kim HL, Ficarra V, Cindolo L, Han KR, De La Taille A,
Tostain J, Artibani W, Abbou CC, Lobel B, Chopin DK, Figlin RA, Mulders PF, Belldegrun AS. Safety
and efficacy of partial nephrectomy for all T1 tumors based on an international multicenter experience.
J Urol 2004 Jun;171(6 Pt 1):2181-5, quiz 2435.

http://www.ncbi.nlm.nih.gov/pubmed/15126781

Thompson RH, Siddiqui S, Lohse CM, Leibovich BC, Russo P, Blute ML. Partial versus radical
nephrectomy for 4 to 7 cm renal cortical tumors. J Urol 2009 Dec;182(6):2601-6.
http://www.ncbi.nlm.nih.gov/pubmed/19836797

Van Poppel H, Da Pozzo L, Albrecht W, Matveev V, Bono A, Borkowski A, Marechal JM, Klotz L,
Skinner E, Keane T, Claessens |, Sylvester R; European Organization for Research and Treatment of
Cancer (EORTC); National Cancer Institute of Canada Clinical Trials Group (NCIC CTG); Southwest
Oncology Group (SWOG); Eastern Cooperative Oncology Group (ECOG). A prospective randomized
EORTC intergroup phase 3 study comparing the complications of elective nephron-sparing surgery
and radical nephrectomy for low-stage renal cell carcinoma. Eur Urol 2007 Jun 51(6):1606-15.
http://www.ncbi.nlm.nih.gov/pubmed/17140723

Thompson RH, Frank |, Lohse CM, Saad IR, Fergany A, Zincke H, Leibovich BC, Blute ML, Novick
AC. The impact of ischemia time during open nephron sparing surgery on solitary kidneys: a multi-
institutional study. J Urol 2007 Feb;177(2):471-6.
http://www.ncbi.nlm.nih.gov/pubmed/17222613

Pasticier G, Timsit MO, Badet L, De La Torre Abril L, Halila M, Fassi Fehri H, Colombel M, Martin X.
Nephron-sparing surgery for renal cell carcinoma: detailed analysis of complications over a 15-year
period. Eur Urol 2006 Mar;49(3):485-90.

http://www.ncbi.nlm.nih.gov/pubmed/16443321

Lane BR, Novick AC, Babineau D, Fergany AF, Kaouk JH, Gill IS. Comparison of laparoscopic and
open partial nephrectomy for tumor in a solitary kidney. J Urol 2008 Mar;179(3):847-51; discussion
852.

http://www.ncbi.nlm.nih.gov/pubmed/18221958

McKiernan J, Simmons R, Katz J, Russo P. Natural history of chronic renal insufficiency after partial
and radical nephrectomy. Urology 2002 Jun;59(6):816-20.
http://www.ncbi.nlm.nih.gov/pubmed/12031359

Thompson RH, Boorjian SA, Lohse CM, Leibovich BC, Kwon ED, Cheville JC, Blute ML. Radical
nephrectomy for pT1a renal masses may be associated with decreased overall survival compared with
partial nephrectomy. J Urol 2008 Feb;179(2):468-71; discussion 472-3.
http://www.ncbi.nlm.nih.gov/pubmed/18076931

Huang WG, Elkin EB, Levey AS, Jang TL, Russo P. Partial nephrectomy versus radical nephrectomy in
patients with small renal tumors-is there a difference in mortality and cardiovascular outcomes?

J Urol 2009 Jan;181(1):55-61; discussion 61-2.

http://www.ncbi.nlm.nih.gov/pubmed/19012918

Miller DC, Schonlau M, Litwin MS, Lai J, Saigal CS. Urologic Diseases in America Project. Renal and
cardiovascular morbidity after partial or radical nephrectomy. Cancer 2008 Feb 1;112(3):511-20.
http://www.ncbi.nlm.nih.gov/pubmed/18072263

Bensalah K, Pantuck AJ, Rioux-Leclercq N, Thuret R, Montorsi F, Karakiewicz PIl, Mottet N, Zini L,
Bertini R, Salomon L, Villers A, Soulie M, Bellec L, Rischmann P, De La Taille A, Avakian R, Crepel M,
Ferriere JM, Bernhard JC, Dujardin T, Pouliot F, Rigaud J, Pfister C, Albouy B, Guy L, Joniau S, van
Poppel H, Lebret T, Culty T, Saint F, Zisman A, Raz O, Lang H, Spie R, Wille A, Roigas J, Aguilera

A, Rambeaud B, Pifeiro LM, Nativ O, Farfara R, Richard F, Roupret M, Doehn C, Bastian PJ, Muller
SC, Tostain J, Belldegrun AS, Patard JJ. Positive surgical margin appears to have negligible
impact on survival of renal cell carcinomas treated by nephron-sparing surgery. Eur Urol 2010
Mar;57(3):466-71.

http://www.ncbi.nlm.nih.gov/pubmed/19359089

UPDATE APRIL 2010



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

Yossepowitch O, Thompson RH, Leibovich BC, Eggener SE, Pettus JA, Kwon ED, Herr HW, Blute ML,
Russo P. Positive surgical margins at partial nephrectomy: predictors and oncological outcomes.

J Urol 2008 Jun;179(6):2158-63.

http://www.ncbi.nlm.nih.gov/pubmed/18423758

Sutherland SE, Resnick MI, Maclennan GT, Goldman HB. Does the size of the surgical margin in
partial nephrectomy for renal cell cancer really matter? J Urol 2002 Jan;167(1):61-4.
http://www.ncbi.nlm.nih.gov/pubmed/11743276

Rosoff JS, Raman JD, Sosa RE, Del Pizzo JJ. Laparoscopic radical nephrectomy for renal masses 7
centimeters or larger. JSLS 2009 Apr-Jun;13(2):148-53.
http://www.ncbi.nlm.nih.gov/pubmed/19660207

Srivastava A, Gupta M, Singh P, Dubey D, Mandhani A, Kapoor R, Kumar A. Laparoscopic radical
nephrectomy: a journey from T1 to very large T2 tumors. Urol Int 2009;82(3):330-4.
http://www.ncbi.nlm.nih.gov/pubmed/19440023

Chung SD, Huang KH, Lai MK, Huang CY, Pu YS, Yu HJ, Chueh SC. Long-term follow-up of hand-
assisted laparoscopic radical nephrectomy for organ-confined renal cell carcinoma. Urology 2007
Apr;69:652-5.

http://www.ncbi.nlm.nih.gov/pubmed/17445645

Hemal AK, Kumar A, Gupta NP, Kumar R. Oncologic outcome of 132 cases of laparoscopic radical
nephrectomy with intact specimen removal for T1-2NOMO renal cell carcinoma. World J Urol 2007
Dec;25:619-26.

http://www.ncbi.nlm.nih.gov/pubmed/17786453

Burgess NA, Koo BC, Calvert RC, Hindmarsh A, Donaldson PJ, Rhodes M. Randomized trial of
laparoscopic v open nephrectomy. J Endourol 2007 Jun;21:610-13.
http://www.ncbi.nlm.nih.gov/pubmed/17638555

Nambirajan T, Jeschke S, Al-Zahrani H, Vrabec G, Leeb K, Janetschek G. Prospective randomized
controlled study: transperitoneal laparoscopic versus retroperitoneoscopic radical nephrectomy.
Urology 2004 Nov;64(5):919-24.

http://www.ncbi.nlm.nih.gov/pubmed/15533478

Permpongkosol S, Chan DY, Link RE, Sroka M, Allaf M, Varkarakis I, Lima G, Jarrett TW, Kavoussi LR.
Long-term survival analysis after laparoscopic radical nephrectomy. J Urol 2005 Oct;174:1222-5.
http://www.ncbi.nlm.nih.gov/pubmed/16145374

Wille AH, Roigas J, Deger S, Tillmann M, Tirk I, Loening SA. Laparoscopic radical nephrectomy:
techniques, results and oncological outcome in 125 consecutive cases. Eur Urol 2004 Apr;45(4):483-8;
discussion 488-9.

http://www.ncbi.nlm.nih.gov/pubmed/15041113

Portis AJ, Yan Y, Landman J, Chen C, Barrett PH, Fentie DD, Ono Y, McDougall EM, Clayman RV.
Long-term follow-up after laparoscopic radical nephrectomy. J Urol 2002;167(3):1257-62.
http://www.ncbi.nlm.nih.gov/pubmed/11832709

Jiang J, Zheng X, Qin J, Zheng M, Mao Q, Zhang Z, Cai S, Xie L. Health related quality of life after
hand-assisted laparoscopic and open radical nephrectomise of renal cell carcinoma. Int J Nephrol
2009;41(1):23-7.

http://www.ncbi.nlm.nih.gov/pubmed/18633726

Gettman MT, Napper C, Corwin TS, Cadeddu JA. Laparoscopic radical nephrectomy: prospective
assessment of impact of intact versus fragmental removal on postoperative quality of life. J Endourol
2002 Feb;(1)16:23-6.

http://www.ncbi.nlm.nih.gov/pubmed/11890445

Lifshitz DA, Shikanov S, Jeldres C, Deklaj T, Karakiewicz Pl, Zorn KC, Eggener SE, Shalhav AL.
Laparoscopic partial nephrectomy: predictors of prolonged warm ischemia. J Urol 2009 Sep;182:860-
5.

http://www.ncbi.nlm.nih.gov/pubmed/19616257

Godoy G, Ramanathan V, Kanofsky JA, O’Malley RL, Tareen BU, Taneja SS, Stifelman MD. Effect

of warm ischemia time during laparoscopic partial nephrectomy on early postoperative glomerular
filtration rate. J Urol 2009 Jun;181(6):2438-43.

http://www.ncbi.nlm.nih.gov/pubmed/19371905

Lane BR, Babineau DC, Poggio ED, Weight CJ, Larson BT, Gill IS, Novick AC. Factors predicting renal
functional outcome after partial nephrectomy. J Urol 2008 Dec;180(6):2363-8.
http://www.ncbi.nlm.nih.gov/pubmed/18930264

UPDATE APRIL 2010 35



73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

36

Abou Youssif T, Kassouf W, Steinberg J, Aprikian AG, Laplante MP, Tanguay S. Active surveillance
for selected patients with renal masses: updated results with long-term follow-up. Cancer 2007 Sep
1;110(5):1010-14.

http://www.ncbi.nlm.nih.gov/pubmed/17628489

Gong EM, Orvieto MA, Zorn KC, Lucioni A, Steinberg GD, Shalhav AL. Comparison of laparoscopic
and open partial nephrectomy in clinical T1a renal tumors. J Endourol 2008 May;22:953-7.
http://www.ncbi.nlm.nih.gov/pubmed/18363510

La Rochelle J, Shuch B, Riggs S, Liang LJ, Saadat A, Kabbinavar F, Pantuck A, Belldegrun A.
Functional and oncological outcomes of partial nephrectomy of solitary kidneys. J Urol 2009
May;181(5):2037-42.

http://www.ncbi.nlm.nih.gov/pubmed/19298974

Kaouk JH, Goel RK. Single-port laparoscopic and robotic partial nephrectomy. Eur Urol 2009
May;55(5):1163-9.

http://www.ncbi.nlm.nih.gov/pubmed/19185415

Kural AR, Atug F, Tufek I, Akpinar H. Robot-assisted partial nephrectomy versus laparoscopic partial
nephrectomy: comparison of outcomes. J Endourol 2009 Sep;23(9):1491-7.
http://www.ncbi.nlm.nih.gov/pubmed/19694519

Benway BM, Bhayani SB, Rogers CG, Dulabon LM, Patel MN, Lipkin M, Wang AJ, Stifelman MD.
Robot assisted partial nephrectomy versus laparoscopic partial nephrectomy for renal tumors: a multi-
institutional analysis of perioperative outcomes. J Urol 2009 Sep;182(3):866-72.
http://www.ncbi.nlm.nih.gov/pubmed/19616229

Michli EE, Parra RO. Robotic-assisted laparoscopic partial nephrectomy: initial clinical experience.
Urology 2009 Feb;73(2):302-5.

http://www.ncbi.nlm.nih.gov/pubmed/19038432

Deane LA, Lee HJ, Box GN, Melamud O, Yee DS, Abraham JB, Finley DS, Borin JF, McDougall

EM, Clayman RV, Ornstein DK. Robotic versus standard laparoscopic partial/wedge nephrectomy:
a comparison of intraoperative and perioperative results from a single institution. J Endourol 2008
May;22(5):947-52.

http://www.ncbi.nlm.nih.gov/pubmed/18397157

Rais-Bahrami S, Guzzo TJ, Jarrett TW, Kavoussi LR, Allaf ME. Incidentally discovered renal masses:
oncological and perioperative outcomes in patients with delayed surgical intervention. BJU Int 2009
May;103(10):1355-8.

http://www.ncbi.nlm.nih.gov/pubmed/19239459

Abouassaly R, Lane BR, Novick AC. Active surveillance of renal masses in elderly patients. J Urol
2008 Aug;180(2):505-8; discussion 508-9.

http://www.ncbi.nIm.nih.gov/pubmed/18550113

Hui GC, Tuncali K, Tatli S, Morrison PR, Silverman SG. Comparison of percutaneous and surgical
approaches to renal tumor ablation: metaanalysis of effectiveness and complication rates. J Vasc
Interv Radiol 2008 Sep;19(9):1311-20.

http://www.ncbi.nlm.nih.gov/pubmed/18725094

Kunkle DA, Uzzo RG. Cryoablation or radiofrequency ablation of the small renal mass: a meta-
analysis. Cancer 2008 Nov;113:2671-80.

http://www.ncbi.nlm.nih.gov/pubmed/18816624

Bird VG, Carey RI, Ayyathurai R, Bird VY. Management of renal masses with laparoscopic-guided
radiofrequency ablation versus laparoscopic partial nephrectomy. J Endourol 2009 Jan;23(1):81-8.
http://www.ncbi.nlm.nih.gov/pubmed/19118475

O’Malley RL, Berger AD, Kanofsky JA, Phillips CK, Stifelman M, Taneja SS. A matched-cohort
comparison of laparoscopic cryoblation and laparoscopic partial nephrectomy for treating renal
masses. BJU Int 2007 Feb;99(2):395-8.

http://www.ncbi.nlm.nih.gov/pubmed/17092288

Hines-Peralta A, Goldberg SN. Review of radiofrequency ablation for renal cell carcinoma. Clin Cancer
Res 2004 Sep;10(18 Pt 2):6328S-34S.

http://www.ncbi.nlm.nih.gov/pubmed/15448026

Galligioni E, Quaia M, Merlo A, Carbone A, Spada A, Favaro D, Santarossa M, Sacco C, Talamini

R. Adjuvant immunotherapy treatment of renal carcinoma patients with autologous tumor cells

and bacillus Calmette-Guerin: five-year results of a prospective randomized study. Cancer 1996
Jun;77(12):2560-6.

http://www.ncbi.nIm.nih.gov/pubmed/8640706

UPDATE APRIL 2010



89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Figlin RA, Thompson JA, Bukowski RM, Vogelzang NJ, Novick AC, Lange P, Steinberg GD, Belldegrun
AS. Multicenter, randomized, phase I trial of CD8(+) tumor-infiltrating lymphocytes in combination
with recombinant interleukin-2 in metastatic renal cell carcinoma. J Clin Oncol 1999 Aug;17(8):2521-9.
http://www.ncbi.nlm.nih.gov/pubmed/10561318

Clark JI, Atkins MB, Urba WJ, Creech S, Figlin RA, Dutcher JP, Flaherty L, Sosman JA, Logan TF,
White R, Weiss GR, Redman BG, Tretter CP, McDermott D, Smith JW, Gordon MS, Margolin KA.
Adjuvant high-dose bolus interleukin-2 for patients with high-risk renal cell carcinoma: a cytokine
working group randomized trial. J Clin Oncol 2003 Aug;21(16):3133-40.
http://www.ncbi.nlm.nih.gov/pubmed/12810695

Atzpodien J, Schmitt E, Gertenbach U, Fornara P, Heynemann H, Maskow A, Ecke M, Woltjen

HH, Jentsch H, Wieland W, Wandert T, Reitz M; German Cooperative Renal Carcinoma Chemo-
Immunotherapy Trials Group (DGCIN). Adjuvant treatment with interleukin-2- and interferonalpha2a-
based chemoimmunotherapy in renal cell carcinoma post tumour nephrectomy: results of a
prospectively randomised trial of the German Cooperative Renal Carcinoma Chemoimmunotherapy
Group (DGCIN). Br J Cancer 2005 Mar;92(5):843-6.
http://www.ncbi.nim.nih.gov/pubmed/15756254

Jocham D, Richter A, Hoffmann L, lwig K, Fahlenkamp D, Zakrzewski G, Schmitt E, Dannenberg

T, Lehmacher W, von Wietersheim J, Doehn C. Adjuvant autologous renal tumour cell vaccine and
risk of tumour progression in patients with renal-cell carcinoma after radical nephrectomy: phase lll,
randomised controlled trial. Lancet 2004 Feb;363(9409):594-9.
http://www.ncbi.nim.nih.gov/pubmed/14987883

Flanigan RC, Mickisch G, Sylvester R, Tangen C, Van Poppel H, Crawford ED. Cytoreductive
nephrectomy in patients with metastatic renal cancer: a combined analysis. J Urol 2004
Mar;171(3):1071-6.

http://www.ncbi.nim.nih.gov/pubmed/14767273

Ljungberg B, Landberg G, Alamdari Fl. Factors of importance for prediction of survival in patients with
metastatic renal cell carcinoma, treated with or without nephrectomy. Scand J Urol Nephrol 2000
Aug;34(4):246-51.

http://www.ncbi.nlm.nih.gov/pubmed/11095082

Pongracz N, Zimmerman R, Kotz R. Orthopaedic management of bony metastases of renal cancer.
Semin Surg Oncol 1988;4(2):139-42.

http://www.ncbi.nlm.nih.gov/pubmed/3393777

Tongaonkar HB, Kulkarni JN, Kamat MR. Solitary metastases from renal cell carcinoma: a review. J
Surg Oncol 1992 Jan;49(1):45-8.

http://www.ncbi.nlm.nih.gov/pubmed/1548881

van der Poel HG, Roukema JA, Horenblas S, van Geel AN, Debruyne FM. Metastasectomy in renal cell
carcinoma: A multicenter retrospective analysis. Eur Urol 1999;35(3):197-203.
http://www.ncbi.nim.nih.gov/pubmed/10072620

Jackson RJ, Loh SC, Gokaslan ZL. Metastatic renal cell carcinoma of the spine: surgical treatment
and results. J Neurosurg 2001 Jan;94(1 Suppl):18-24.
http://www.ncbi.nim.nih.gov/pubmed/11147860

Fossa SD, Kjolseth I, Lund G. Radiotherapy of metastases from renal cancer. Eur Urol 1982;8(6):340-
2.

http://www.ncbi.nlm.nih.gov/pubmed/6183119

Gez E, Libes M, Bar-Deroma R, Rubinov R, Stein M, Kuten A. Postoperative irradiation in localized
renal cell carcinoma: the Rambam Medical Center experience. Tumori 2002 Nov-Dec;88(6):500-2.
http://www.ncbi.nim.nih.gov/pubmed/12597146

Andrews DW, Scott CB, Sperduto PW, Flanders AE, Gaspar LE, Schell MC, Werner-Wasik M, Demas
W, Ryj J, Bahary JP, Souhami L, Rotman M, Mehta MP, Curran WJ Jr. Whole brain radiation therapy
with or without stereotactic radiosurgery boost for patients with one to three brain metastases: phase
Il results of the RTOG 9508 randomised trial. Lancet 2004 May;363(9422):1665-72.
http://www.ncbi.nim.nih.gov/pubmed/15158627

UPDATE APRIL 2010 37



7. SYSTEMIC THERAPY FOR METASTATIC RCC

71 Chemotherapy

Since RCCs develop from the proximal tubules, they have high levels of expression of the multiple-drug
resistance protein, P-glycoprotein, and are therefore resistant to most chemotherapies. Chemotherapy seems
to be moderately effective only if 5-fluorouracil (5FU) is combined with immunotherapeutic agents (1).

7.1.1  Conclusion
Only 5FU in combination with immunotherapy seems to be effective in patients with mRCC (level of evidence:
3).

Recommendation GR
e Chemotherapy as monotherapy should not be considered effective in patients with mRCC B
7.2 Immunotherapy

7.2.1  Interferon-alpha monotherapy and combined with bevacizumab

In randomised studies, IFN-alpha has proven superiority for survival over hormonal therapy in patients with
mRCC (2). Interferon-alpha provided a response rate of 6-15%, together with a 25% decrease in the risk for
tumour progression and a modest survival benefit of 3-5 months compared with a placebo-equivalent (3,4).
The positive effect of IFN-alpha is particularly important in mRCC patients with clear-cell histology, good-
risk Motzer criteria and lung metastases only (4). In a prospective randomised study, IFN-alpha showed
equivalence in efficacy to the combination IFN-alpha + IL2 + 5FU (5).

A combination of bevacizumab + IFN-alpha recently demonstrated increased response rates and progression-
free survival in first-line therapy compared to IFN-alpha monotherapy (6). All recent randomised studies
comparing anti-angiogenic drugs in a first-line setting to IFN-alpha monotherapy have demonstrated a
superiority for either sunitinib, bevacizumab + IFN-alpha or temsirolimus (6-9).

Table 9: MSKCC (Motzer) criteria to predict survival of patients with advanced RCC; depending on the
presence or absence of 5 distinct risk factors (3).

Risk factors’ Cut Point Used

Karnofsky performance status <80

Time from diagnosis to treatment with IFN-a < 12 months

Hemoglobin < Lower limit of laboratory’s reference range
Lactate dehydrogenase > 1.5 x the upper limit of laboratory’s range
Corrected serum calcium > 10.0 mg/dL (2.4 mmol/L)

TFavourable (low) risk, O risk factor; intermediate, 1-2 risk factors; poor (high) risk > 3 risk factors.

7.2.1.1 Conclusions

. Interferon-alpha monotherapy is no longer recommended as first-line therapy for mRCC (level of
evidence: 1b).
. Interferon-alpha monotherapy still has a role only in selected cases (good performance status, clear-

cell type, lung metastases only) (level of evidence: 2).

7.2.2  Interleukin-2

Interleukin-2 (IL-2) has been used to treat mRCC since 1985 with response rates ranging from 7-27% (9-11).
The optimal IL-2 regimen is not clear, but long-term (> 10 years) complete responders have been

achieved with high-dose bolus IL-2 (12). The toxicity of IL-2 is substantially higher than that of IFN-alpha. Only

clear cell type RCC responds to immunotherapy. Interleukin-2 has not been validated in controlled randomised

studies compared with best supportive care (4).

7.2.2.1 Conclusions

. Interleukin-2 has more side-effects than INF-alpha.
. High-dose IL-2 gives durable complete responders in a limited number of patients.
. Interleukin-2 can be considered as monotherapy in selected patients with a good prognosis profile.
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7.2.2.2 Recommendations GR

* Monotherapy with IFN-alpha or high-dose bolus IL2 can only be recommended as a first-line A
treatment for mRCC in selected cases with clear-cell histology and good prognostic factors
* Bevacizumab + IFN-alpha is recommended as first-line therapy in low- and intermediate- risk B

patients. Only selected patients with mRCC, revealing a good risk profile, and clear-cell subtype
histology, show clinical benefit from immunotherapy with IL-2

* Cytokine combinations, with or without additional chemotherapy, do not improve overall survival [A
compared with monotherapy

7.3 Angiogenesis inhibitor drugs
Recent advances in molecular biology have led to the development of several novel agents for the treatment of
mRCC (Table 9).

In sporadic clear cell RCC, HIF accumulation due to von Hippel Landau (VHL) inactivation, results in
overexpression of VEGF and PDGF (platelet-derived growth factor), both of which promote neo-angiogenesis
(13-15). This process substantially contributes to the development and progression of RCC. At present, several
targeting drugs have been approved both in the USA and in Europe for the treatment of mRCC:

o sorafenib (Nexavar®)

. sunitinib (Sutent®)

o bevacizumab (Avastin® combined with IFN-alpha
. pazopanib (Votrient®)

. temsirolimus (Torisel®)

. everolimus (Afinitor®).

Several other new agents targeting angiogenesis are under investigation, as well as combinations of
these new agents with each other or with cytokines.

7.3.1  Sorafenib

Sorafenib is an oral multikinase inhibitor with activity against Raf-1 serine/threonine kinase, B-Raf, vascular
endothelial growth factor receptor-2 (VEGFR-2), platelet-derived growth factor receptor (PDGFR), FMS-like
tyrosine kinase 3 (FLT-3) and c-KIT. A phase lll trial compared sorafenib and placebo after failure of a prior
systemic immunotherapy or in patients unfit for immunotherapy. The trial reported a 3-month improvement in
progression-free survival in favour of sorafenib (16). Survival seems to improve in patients crossed over from
placebo to sorafenib treatment (17).

7.3.2  Sunitinib
Sunitinib is an oxindol tyrosine kinase (TK) inhibitor. It selectively inhibits PDGFR, VEGFR, c-KIT and FLT-3
and has anti-tumour and anti-angiogenic activity. Phase Il trials with sunitinib as second-line monotherapy in
patients with mRCC demonstrated a partial response rate in 34-40% of patients and stable disease > 3 months
in 27-29% of patients (18).

In a recent phase Il trial of first-line monotherapy comparing treatment with sunitinib versus IFN-
alpha, sunitinib achieved a longer progression-free survival than IFN-alpha (11 vs 5 months, p < 0.000001).
Results suggested monotherapy with IFN-alpha was inferior compared to sunitinib in low- and intermediate-
risk patients with mRCC (19). Overall survival was 26.4 and 21.8 months in the sunitinib and IFN-alpha arms,
respectively (p = 0.05) (19). In patients crossed over from IFN-alpha to sunitinib (n = 25), median survival
times were 26.4 versus 20.0 months for sunitinib and IFN-alpha, respectively (p = 0.03). In patients who did
not receive any post-study treatment, the median overall survival reached 28.1 months in the sunitinib group
versus 14.1 months in the IFN-alpha group (p = 0.003).

7.3.3  Bevacizumab monotherapy and bevacizumab + interferon-alpha

Bevacizumab is a humanised monoclonal antibody that binds isoforms of VEGF-A. Bevacizumab, 10 mg/kg
every 2 weeks, in patients refractory to immunotherapy showed an increase in overall response (10%) and in
progression-free survival versus placebo (20). A recent double-blind phase lll trial (n = 649) in mMRCC compared
bevacizumab + IFN-alpha to IFN-alpha monotherapy (6). The median overall response was 31% in the
bevacizumab + IFN-alpha group versus 13% in the IFN-alpha-only group (p < 0.0001). Median progression-free
survival increased significantly from 5.4 months with IFN-alpha to 10.2 months for bevacizumab + IFN-alpha

(p < 0.0001), but only in low-risk and intermediate-risk patients. No benefit was seen in high-risk patients. No
mature data are yet available on overall survival.

7.3.4  Pazopanib
Pazopanib is an oral angiogenesis inhibitor targeting VEGFR, PDGFR, and c-KIT. In a prospective randomised
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trial of pazopanib versus placebo in treatment-naive mRCC patients and cytokine-treated patients, there was a
significant improvement in progression-free survival and tumour response (9.2 vs 4.2 months) (20).

7.3.5  Mammalian target of rapamycin (mTOR) inhibitors

7.3.5.1 Temsirolimus

Temsirolimus is a specific inhibitor of mammalian target of rapamycin (mTOR) (21). Patients with high-risk
mRCC were randomised to receive first-line treatment with temsirolimus or IFN-alpha monotherapy or in
combination. In the temsirolimus group, overall survival was 10.9 months versus 7.3 months in the IFN-alpha
group (p < 0.0069). However, overall survival in the temsirolimus + IFN-alpha group was not significantly
improved (8).

7.3.5.2 Everolimus

Everolimus is an oral mTOR inhibitor. A recent phase Ill study compared everolimus plus best supportive
care (BSC) versus placebo plus BSC in patients who had failed previous anti-VEGF-R treatment. Median
progression-free survival was 4 months with everolimus versus 1.9 months with placebo (p < 0.001) (13,22).

Table 10: 2010 EAU evidence-based recommendations for first- and second-line systemic therapy in

mRCC.
Treatment Risk or prior treatment Recommended agent
e 1st-line therapy Low- or intermediate-risk Sunitinib
Bevacizumab + IFN-alpha
Pazopanib
High risk Temsirolimus
¢ 2nd-line therapy Prior cytokine Sorafenib
Pazopanib
Prior VEGFR Everolimus
Prior mTOR(-) Clinical trials
7.3.6 Conclusions LE

* Tyrosine kinase inhibitors (TKIs) increase progression-free survival and or overall survival as both  1b
first- and second-line treatment of mMRCC

» Sorafenib has proven efficacy as second-line treatment after failure of cytokine therapy or in 1b
patients unfit for cytokines

e Sunitinib is more effective than IFN-alpha in treatment-naive, low- and intermediate-risk tumours  1b

* The association between bevacizumab and IFN-alpha is more effective than IFN-alpha in 1b
treatment-naive, low- and intermediate-risk tumours

* Pazopanib is superior to placebo in both naive mRCC patients as post-cytokine patients 1b

* Temsirolimus monotherapy in poor-risk mRCC patients is more effective than IFN-alpha or 1b

temsirolimus + IFN-alpha

* Everolimus prolongs progression-free survival in patients who have failed treatment with TKls

* The role of the new drugs is still under development and combination studies are ongoing. To 4
date, no data are available indicating the new agents have a curative effect. These agents appear
to promise to stabilise mRCC for a prolonged period of time. However, their promise has to be
balanced against their toxicity profile and the patient’s quality of life

7.3.7 Recommendations for systemic therapy for mRCC GR

* Sunitinib is recommended as first-line therapy in low- and intermediate-risk patients A

* Bevacizumab + IFN-alpha is recommended as first-line therapy in low- and intermediate-risk A
patients

* Sorafenib is recommended as a second-line treatment for mRCC after cytokine failure A

* Pazopanib is recommended as first-line and after cytokine failure A

* Temsirolimus is recommended as first-line treatment in high-risk patients A

* Everolimus can be recommended as second-line treatment after failure of tyrosine kinase A
inhibitors
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8. SURVEILLANCE FOLLOWING RADICAL OR
PARTIAL NEPHRECTOMY OR ABLATIVE
THERAPIES FOR RCC

8.1 Introduction

Surveillance after treatment for RCC allows the urologist to monitor or identify:
. post-operative complications;

. renal function;

. local recurrence after partial nephrectomy or ablative treatment;

. recurrence in the contralateral kidney;

. development of metastases.
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The method and timing of investigation has been the subject of many publications. There is no consensus
on surveillance after treatment for RCC and in fact no evidence that early versus later diagnosis of
recurrence improves survival. However, follow-up is important to increase our knowledge of RCC and
should be performed by the urologist, who should record the time elapsed to recurrence or development
of metastasis.

Post-operative complications and renal function are readily assessed by history, physical examination
and measurement of serum creatinine and eGFR. Repeated long-term monitoring of eGFR is indicated if
there is impaired renal function before surgery or a post-operative deterioration. Renal function (1,2) and
non-cancer survival (3-5) can be optimised by performing nephron-sparing surgery whenever possible for
T1 and 2 tumours (6) (level of evidence: 3). Tumour-bed recurrence is rare (2.9%), but early diagnosis is
useful because the most effective treatment is cytoreductive surgery (7,8). Recurrence in the contralateral
kidney is also rare (1.2%) and is related to positive margins, multifocality and grade (9) (level of evidence:
3).

The reason for surveillance is to identify local recurrence or metastases early. This is particularly
important with ablative therapies, such as cryotherapy and radiofrequency ablation (RFA). Even though
the local recurrence rate is higher than conventional surgery, the patient may still be cured by repeat
ablative therapy or radical nephrectomy (10) (level of evidence: 3). In metastatic disease, more extended
tumour growth can reduce the possibility of surgical resection, which is considered the standard therapy
in cases of resectable and preferably solitary lesions. In addition, within clinical trials, an early diagnosis
of tumour recurrence may enhance the efficacy of a systemic treatment if the tumour burden is low.

8.2 Which investigations for which patients, and when?

Intensive radiological surveillance for all patients is unnecessary. For example, the outcome after surgery
for T1a, low-grade, tumours is almost always excellent. It is therefore reasonable to stratify follow-up,
taking into account the risk of a recurrence or metastases developing. Although no randomised evidence
exists, there are large studies examining prognostic factors with long follow-up from which some
conclusions can be drawn (11-13) (level of evidence: 4).

o When the likelihood of relapse is low, chest X-ray and ultrasound may be appropriate. However,
the sensitivity of chest X-ray for small metastases is poor and ultrasound has limitations.
. When the risk of relapse is intermediate or high, CT of the chest and abdomen is the investigation

of choice, though the significant morbidity of radiation dose with repeated CT scans should be
taken into account (14).

Depending on the availability of new effective treatments, more strict follow-up schedules may be
required, particularly as there is a higher local recurrence rate after cryotherapy and RFA. There is
controversy over the optimal duration of follow-up. Some argue that follow-up by imaging is not cost-
effective after 5 years; however, late metastases are more likely to be solitary and justify more aggressive
therapy with curative intent. In addition, patients with tumours that develop in the contralateral kidney
can be treated with nephron-sparing surgery if detected when small. Furthermore, for tumours < 4cm,
there is no difference between partial or radical nephrectomy in recurrence during follow-up (15) (level of
evidence: 3).

Several authors, notably Kattan, Liebovich, UCLA and Karakiewicz (16-19), have designed scoring
systems and nomograms to quantify the likelihood of patients developing tumour recurrence, metastases
and subsequent death. These systems have been compared and validated (20) (level of evidence: 2).
Using prognostic variables, several stage-based surveillance regimes have been proposed (21,22), but
these do not include ablative therapies. A post-operative nomogram is available to give the likelihood

of freedom from recurrence at 5 years (23). Most recently, a pre-operative prognostic model based on
age, symptoms and TNM staging has been published and validated (24) (level of evidence: 3). There is
therefore a need for a surveillance algorithm to monitor patients after treatment for RCC, recognising not
only the patient risk profile, but also the efficacy of the treatment given (Table 10).
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Table 11: Proposed algorithm for surveillance following treatment for RCC taking into account patient

risk profile and treatment efficacy.

Risk profile Treatment Surveillance
6 1year [2years |3years |4years |5year |After5
months years

e Low RN/PN only CXR CXR CXR CXR CXR CXR Discharge

and US |and and US |and US |and US |and

(U] us
¢ Intermediate | RN/PN/cryo/ CT CXR CT CXR CXR CT Yearly CXR
RFA and US and US |and US and US
¢ High RN/PN/cryo/ CT CT CT CT CT CT CXR/CT
RFA alternate

years

RN = radical nephrectomy; PN = partial nephrectomy; CXR = chest X-ray; US = ultrasound of kidneys and renal
bed; CT = CT of chest and abdomen; cyro = cryotherapy; RFA = radiofrequency ablation.

8.3

Conclusions

Surveillance after treatment for RCC should be based on a patient’s risk factors and the type of treatment
delivered. The aim of surveillance is to detect either local recurrence or metastatic disease while the
patient is still surgically curable.

For low-risk disease, the use of CT can be infrequent. (level of evidence: 4).

In the intermediate-risk group, an intensified follow-up that includes CT scans at regular time
intervals should be performed according to a risk-stratified nomogram. (level of evidence: 4).
In high-risk patients, the follow-up examinations should include routine CT scans (level of
evidence: 4).

8.4 Recommendation Grade

The intensity of the follow-up programme for an individual patient should be adapted C
according to the risk of tumour recurrence and the type of treatment

8.5
1.
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9. ABBREVIATIONS USED IN THE TEXT

This list is not comprehensive for the most common abbreviations

ACKD acquired cystic kidney disease
AML Angiomyolipoma

5FU 5-fluorouracil

BSC best supportive care

CalX carbonic anhydrase X

cRCC clear cell renal carcinoma

chRCC chromophobe renal cell carcinoma
CT computerised tomography

ESKD end-stage kidney disease

FLT-3 FMS-like tyrosine kinase 3

GR grade of recommendation

HIF hypoxia inducible factor

HIFU high-intensity focused ultrasound
HU Hounsfield unit

IFN-alpha interferon-alpha

IL-2 interleukin-2

LE level of evidence

MESTK mixed epithelial and stromal tumour of the kidney
mRCC metastatic renal cell carcinoma
MRI magnetic resonance imaging
mTOR mammalian target of rapamycin
NSS nephron-sparing surgery

PA predictive accuracy

pRCC papillary renal cell carcinoma

RCC renal cell carcinoma

PDGF platelet-derived growth factor
PDGFR platelet-derived growth factor receptor
PET positron emission tomography
PTEN phosphatase and tensin homolog
REST Renal epithelial and stromal tumours
RF radiofrequency

RFA radiofrequency ablation

SAE selective arterial embolisation
TFE3 transcription factor E3

TK tyrosine kinase

TKI Tyrosine kinase inhibitors

TNM Tumour Node Metastasis

us abdominal ultrasound

VEGF vascular endothelial growth factor
VEGFR vascular endothelial growth factor receptor
VHL von Hippel-Lindau

WHO World Health Organization
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