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Abstract

Objective

To describe the impact of a multidisciplinary tumour board  (MTB) for renal cell 

carcinoma (RCC) patients in a locoregional renal cancer network by evaluating 

shared decision making (SDM) and adherence to MTB recommendations. 

Design, setting and participants

This prospective cohort study included all cases from a Dutch renal cancer 

network with suspicion of or histologically confirmed RCC discussed in MTBs 
between 2017-2022. Main endpoints were distribution of cases presented, 

proportion of recommendations with multiple treatment options enabling 

shared decision making (SDM), definite treatment after SDM and adherence to 
MTB recommendations. Further endpoints were definite treatment per tumour 
stage stratified by age and inclusion in clinical trials. Outcomes were displayed 
as means and proportions (%). Pearson’s Chi-Squared test was used to analyse 

the e΍ect of age on definite treatment advice. 

Results

Overall, 2651 cases were discussed, of which 1900 (72%) were new referrals 

and 751 (28%) rediscussions. Majority of cases were cT1a-b tumours (46%) 

and 22% were local recurrences or metachronous metastatic. Adherence to 

MTB recommendation was 96% and in 30% multiple treatment options were 

recommended, allowing for SDM. In 45% of cases with cT1a tumours multiple 

treatment options were recommended by the MTB, resulting in (cryo)ablation 

(32%) and AS (30%) as most frequent definite treatments after SDM. Among 
patients with cT3-4 tumours the inclusion rate in clinical trials was 47%. 

Conclusions

A network MTB creates opportunity to discuss multiple treatment options 

and clinical trials in SDM with patients at a high rate of adherence to MTB 

recommendation.
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1. Introduction

Renal cell carcinoma (RCC) accounts for 2.4% of global cancer diagnoses and 

has doubled in incidence in the past 50 years. 1 In the past decade, advances 

have been made in the treatment of localized and metastatic RCC (mRCC), 

resulting in the possibility of multiple treatment options depending on factors 

such as tumour stage, subtype, age, renal function and comorbidities. 2-4 This 

is especially the case for cT1a tumours, for which there are multiple nephron-

sparing management options. In addition, the developments in systemic therapy 

for RCC, namely the switch from tyrosine kinase inhibitors (TKI) to immune 

checkpoint inhibitors (ICI), present an opportunity for (neo)adjuvant treatment 

of high-risk patients in a clinical trial setting. 

Contemporary management of localized and mRCC involves multiple specialists 

to provide high quality care. For many cancer types multidisciplinary tumour 

board (MTB) meetings are  standard of care. 5 Benefits of MTBs include higher 
accuracy of tumour staging, evidence-based treatment planning, higher 

participation in clinical trials, improved communication between physicians of 

di΍erent specialties and improved patient satisfaction. 6,7 Despite these benefits 
there is conȵicting evidence  that MTBs lead to improved clinical outcomes.  8-10 

Furthermore, the recommendation of multiple treatment options allows for 

shared decision making (SDM) with the patient. 11 Shared decision making is 

defined as an approach where clinicians and patients share and discuss the best 
available evidence when faced with the task of making decisions, and where 

patients are supported to consider options, to achieve informed preferences. 12

In September 2017 weekly tumour board meetings were introduced between 

three tertiary referral hospitals to form a renal cancer network in  the Amsterdam 

region, providing inter- and multidisciplinary care for RCC patients. This article 

describes the impact of MTB discussions by evaluating adherence to MTB 

recommendations and the frequency and outcome of shared decision making. 

In addition, participation in clinical trials after MTB discussion and the e΍ect of 
age on definite treatment is assessed.  
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2. Materials and methods

2.1 Data collection

Approval for this study was given by the review boards (IRB) of the participating 

institutions.  All patients between September 2017 and September 2022 

with clinical suspicion or pathology proven RCC were discussed at the MTBs 

and were included for analysis. The following specialists participated in the 

meetings: urologists, including residents, medical oncologists, interventional 

radiologists and radiation oncologists, as shown in Figure 1. In all cases factors 

such as comorbidities, tumour stage, pathology and diagnosis were reviewed 

before discussing treatment options. In the case of eligibility for a clinical trial, 

participation was advised as a treatment option. Patients were not present at 

MTB meetings. Treatment options generated by the MTBs were  discussed with 

the patient by the treating physician. Whenever multiple treatment options were 

recommended by the MTB, discussion with the patient was advised using a SDM 

approach. 

Figure 1: Structure of weekly MTB meetings

Abbreviations: AVL = Antoni van Leeuwenhoek Hospital; AUMC = Amsterdam University Medical 
Center; OLVG: Onze Lieve Vrouwe Gasthuis

Data from MTB reports were prospectively collected and recorded in a database. 

Collected data consisted of: age, date of MTB, initial meeting or rediscussion, 

clinical tumour stage, advised treatment options, whether SDM took place, 

whether a biopsy was advised, definitive treatment, definitive pathology, 
participation in clinical trials, adherence to MTB recommendation and reason for 
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non-adherence. In case of non-adherence to MTB recommendation, the reason 

was retrieved from the patient file.  Because all RCC patients were discussed 
in the tumour board meetings there was no control group in this study. All 

patients were included in the analyses. Patients who were discussed as second 

opinion with no record of definitive treatment due to treatment elsewhere were 
recorded as a missing value.  

2.2 Statistical analysis

Clinico-pathological characteristics were reported as proportions (%). Normally 

distributed data were reported as mean with standard deviation. Pearson’s Chi-

squared test was used for non-parametric data.  Subgroup analysis of definite 
treatment stratified by age groups included active treatments (in addition to AS) 
or treatments that occurred more than once. All analyses were performed using 

SPSS software (SPSS 28.0.1.1, Armonk, NY, USA). 

3. Results

3.1 Clinico-pathological characteristics

Of the 2651 discussions, 1900 (72%) were new patients and 751 (28%) 

rediscussions. It was not standard procedure to discuss pathology results after 

treatment. Determination of follow-up after primary treatment did not result 

in rediscussion as a risk-adapted follow-up schedule was formalised based on 

pathology. Patients were rediscussed in case the MTB advised further diagnostic 

testing before creating a treatment plan. Other reasons for rediscussion were  

recurrence of disease during surveillance, possibility of adjuvant systemic 

treatment (ST) after pathology results, switch of ST, oligometastatic disease and 

discussion for timing of cytoreductive nephrectomy. 

The most prevalent tumour group was T1a-b (46%), followed by recurrences and 

metachronous metastatic disease (22%). The majority of cases (65%) were clear-

cell RCC (ccRCC), followed by papillary RCC (pRCC) (9.9%). Although deemed 

malignant, in 11% of the cases final pathology or biopsy showed benign tissue. 
Key findings are listed in Table 1.
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Table 1: Clinico-pathological features of cases in MTB discussions

Feature Total, n=2651 (%)

New discussion 1900 (72)

Rediscussion 751 (28)

Age (mean, stdev) 64.2 ± 11.8

Non-metastatic by T stage

T1a 899 (34)

T1b 329 (12)

T2a-b 127 (4.8)

T3a-c 169 (6.4)

T4 7 (0.3)

Bosniak 1-3 cystsa 69 (2.6)

Metastatic disease

Synchronous metastatic 475 (18)

Recurrences and metachronous metastatic 574 (22)

Subtype 

No. of cases with histology 1980 (75)

ccRCC 1282 (65)

pRCC 197 (9.9)

chRCC 78 (3.9)

NOS 43 (2.2)

Oncocytoma 110 (5.6)

Benign 104 (5.3)

Otherb 166 (8.4)
aBosniak 4 cysts were classified as a malignant tumour
bOther includes: combination RCC, eosinophilic, inconclusive biopsy, metastasis of other 
primary tumour

3.2 Multiple treatment options generated by MTB

Adherence to MTB recommendation was 96%. Within the entire cohort, in 30% 

multiple treatment options were recommended, which resulted in SDM with 

the patient. Between September 2017 and September 2022 there was a slight 

increasing trend in SDM for most tumour groups, especially for cT1a and cT3-4 

tumours (shown in Figure 3a).

Among cT1a tumours (n=899) in 45% of the cases multiple treatment options were 

recommended and in 55% a specific treatment was advised. In 30% of patients 
all cT1a options, consisting of active surveillance (AS), partial nephrectomy (PN) 

and ablative therapy, were recommended by the MTB. Overall, AS (38%) was the 

most prevalent treatment for patients with cT1a tumours (n=899), followed by 

ablation (22%) and PN (19%), shown in Figure 2. Of patients who were o΍ered 
all cT1a treatment options (n=267), most patients opted for AS (33%) followed by 

ablation (31%) and PN (28%).  Of the cases in which more than one treatment 
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option was recommended (n=404), the most prevalent were ablation (32%),  AS 

(30%), and PN (26%) shown in Figure 3b. Of the cases in which a single treatment 

was recommended (n=495), the most frequently advised was AS (44%), followed 

by ablation (14%) and PN (14%), shown in Supplement 1. 

For cT1b tumours (n=329), the most common treatment was radical nephrectomy 

(RN) (35%), followed by PN (26%) and AS (13%). In 28% of cases multiple treatment 

options were advised, and after SDM the most prevalent treatment options were 

PN (34%) followed by RN (23%). 

Figure 2: Definite treatment per tumour stage within entire cohort
Abbreviations: active surveillance (AS), partial nephrectomy (PN), radical nephrectomy (RN), 
stereotactic ablative radiotherapy (SABR). Neoadjuvant treatment is in trial setting. Other: 
further diagnostics, watchful waiting

The most frequent treatment for patients with cT2 tumours (n=127) was RN 

(76%). Among patients who were recommended multiple treatment options 

(24%), 67% of patients underwent RN followed by PN in 29% of patients after 

SDM. 

Among patients with localized cT3-4 tumours (n=176), in 55% multiple treatment 

options were advised. The most prevalent treatment was RN (56%) followed by 

neoadjuvant systemic therapy (20%). Multiple treatment options mainly consisted 

of (neo)adjuvant systemic therapy in addition to RN in clinical trial setting. These 

trials included the neoadjuvant axitinib and avelumab for patients with localized 

RCC (NEOAVAX [NCT03341845]) trial,13 neoadjuvant study with combination 

immune-oncology for primary ccRCC (NESCIO [NCT05148546]) trial,14 adjuvant 

nivolumab plus ipilumumab vs placebo (Checkmate 914 [NCT03138512]) trial  
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and adjuvant atezolizumab (Immotion 010 [NCT 03024996]) trials.15,16  In n=97 

patients (55%) with a cT3-4 tumour participation in one of these trials was 

recommended, of which 46 patients (47%) were included.

Figure 3a: SDM per tumor group after MTBs between September 2017 and September 2022

Figure 3b: Definite treatment per tumor stage after SDM.
Abbreviations: active surveillance (AS), stereotactic ablative radiotherapy (SABR), partial 
nephrectomy (PN), radical nephrectomy (RN). Neoadjuvant systemic treatment was given in 
trial setting. Other: watchful waiting, further diagnostics

For synchronous mRCC (n=475) and recurrences/metachronous metastatic 

disease (n=574) the proportion of multiple treatment options was 18% and 32%, 

respectively. Thirteen (16% of advanced non-ccRCC) patients were included 

in the ipilumumab/nivolumab vs standard of care in untreated and advanced 

non-ccRCC (Sunniforecast [NCT03075423]) trial.17 Results regarding MTB 

recommendations are displayed in Table 2, Figure 2 and Figure 3a-b.
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Table 2: E΍ect of MTB on decision making 
Feature Total, n=2651 (%)

Adherence to MTB recommendationa 2539 (96)

Multiple treatment options 784 (30)

Shared decision making 784 (30)

Inclusion in clinical trials 92 (3.5)

Advice for biopsy 657 (25)

Advice for other diagnostic tests 55 (2.1)

Localized cT1a tumours Within cT1a group (%)

Multiple treatment options 404 (45)

All cT1a treatment optionsb 267 (30)

Advice for biopsy 301 (33)

Localized cT1b tumours Within cT1b group (%)

Multiple treatment options 93 (28)

Localized cT2a-b tumours Within cT2a-b group (%)

Multiple treatment options 31 (24)

Localized cT3-4 tumours Within cT3-4 group (%)

Multiple treatment options 97 (55)

Synchronous metastatic Within primary mRCC group (%)

Multiple treatment options 83 (18)

Recurrences and/or metachronous metastatic Within M+ group (%)

Multiple treatment options 185 (32)
aIn three cases adherence to MTB was not assessed due to second opinion with no registry of 
definite treatment.
bAll cT1a treatment options consist of: active surveillance, ablation and partial nephrectomy

3.3  Effect of age on definite treatment 

Patients were grouped by age categories <60 years (32%), 60-69 years (30%) and 

≥70 years (38%). For cT1a tumours (n=899), significantly more patients in the 
age group ≥70 years underwent AS (48%), versus 26% for patients aged <60 and 

35% for patients between 60-69 years of age (p<0.001). More patients aged ≥70 

years (8.1%) underwent MRI-guided stereotactic ablative radiotherapy (SABR) 

compared to younger patients aged <60 years (1.8%) and patients aged 60-69 

years (2.9%, p<0.001). The same trend was found for patients who underwent 

ablation, in which 25% of patients aged ≥70 years underwent ablation compared 

to 16% of patients <60 years and 24% of patients between 60-69 years (p=0.033). 

More younger patients underwent PN, with 34% of patients aged <60 compared 

to 22% in the age group of 60-69 years and 6.0% in patients aged ≥70 years 

(p<0.001) (Figure 4a). Within the subgroup of patients who were recommended 

all cT1a treatment options, patients aged <60 underwent PN most often (49%), 

followed by ablation (29%). In the age group between 60 and 70 years, PN 

(35%), AS (29%) and ablation (26%) were the most prevalent treatment options. 
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Most patients in the age group >70 years underwent AS (49%) followed by 

ablation (36%).  An overview of the definite treatments for patients who were 
o΍ered all cT1a options is shown in Supplement 1. Of the patients with a cT1a 

tumour who were recommended a specific treatment, AS was the predominant 
recommendation (54%) in patients >70 years, versus 32% for patients aged < 

60 years and 44% for patients between the ages of 60-69. In the age group <60 

years, AS was still the most prevalent treatment (32%) followed by PN (24%) 

(Supplement 1). 

In the case of cT1b tumours (n=329), there were no significant di΍erences in age 
groups for RN, PN, ablation and AS. There were significantly more patients aged 
>70 years who underwent SABR (14%) compared to younger age groups (2.4% of 

patients aged <60, 2.1% of patients aged 60-69, p<0.001). Results are shown in 

Figure 4b. There were no significant di΍erences in definite treatment stratified 
by age group for cT2 tumours (data not shown). In the case of cT3-4 tumours, 

only patients aged ≥70 years (8.7%) underwent SABR. Neoadjuvant systemic 

therapy in clinical trial setting was mostly given to patients aged <60 years (28%), 

followed by 27% of patients between 60-70 years and 6.7% of patients aged ≥70 

years (p=0.002). Results are shown in Figure 4c. Reasons for non-adherence to 

MTB recommendation were mainly patient preference for a di΍erent treatment 
(38%), treatment in a di΍erent hospital (often after second opinion in one of the 
clinics participating in MTB) (27%), and unforeseen comorbidities (14%). Results 

are shown in Supplement 2.

Figure 4a: Definite treatment for all cT1a tumors (%) stratified by age
P-values: AS<0.001; ablation 0.033; SABR <0.581. Abbreviations: active surveillance (AS), 
stereotactic ablative radiotherapy (SABR), partial nephrectomy (PN), radical nephrectomy (RN). 
Only active treatments are shown. 
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Figure 4b: Definite treatment for all cT1b tumors (%) stratified by age
P-values: AS 0.140; ablation 0.435; SABR<0.001; PN 0.056; RN 0.139. Fisher’s exact test was used 
for values <5. Only active treatments are shown.

Figure 4c: Definite treatment for all cT3-4 tumors (%) stratified by age
P-values: AS 0.151; SABR 0.004; neoadjuvant 0.002; adjuvant 0.917; RN 0.506. Fisher’s exact test 
used for values

4. Discussion

Between 2017 and 2022,  2651 patients were discussed at the weekly MTBs. 

Adherence to MTB recommendation was high (96%). Over time, an increasing 

trend of multiple treatment options was seen for cT1a tumours, resulting in SDM in 

45% of cases. Within the entire cohort, inclusion in clinical trials was 3.5%, though 

we found that among patients with a cT3 or cT4 tumour who were recommended 

(neo)adjuvant treatment in clinical trial setting, inclusion was 47%. 

In this study,  AS was recommended most often for patients aged ≥70 years 

with cT1a tumours. This is in line with European Association of Urology (EAU) 
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guidelines, which recommend AS for elderly and comorbid patients with small 

renal masses due to low RCC-specific mortality. 18 Studies show that the risk of 

progression to metastases is low for patients with small renal masses in AS and 

that management type is not associated with overall survival (OS) in patients > 

75 years , thus making it a viable treatment options for elderly patients. 18,19 This 

has also led to a general consensus within the present MTB that for tumours 

< 2 cm in patients > 70 years, AS is recommended as the preferred option. 

Notably, of those who were advised a single treatment option, more patients 

aged <60 years underwent AS compared to those who were advised all cT1a 

treatment options. An explanation could be that patients who were advised a 

single treatment option had more comorbidities, thus AS was recommended 

more often as opposed to surgical treatment. Of those who were o΍ered all cT1a 

treatment options, 49% of patients aged <60 years chose to undergo PN, the gold 

standard according to EAU guidelines. 20 Our data shows that elderly patients 

underwent MRI-guided SABR more often in the case of cT1a-b tumours. Unlike 

surgical treatment, stereotactic radiotherapy does not require anaesthesia or 

sedation, making it a suitable treatment option for elderly or comorbid patients 

for who are unfit for surgery. 21

There was an increasing trend in multiple treatment options for cT3-4 tumours, 

which is best explained by the recommendation of (neo)adjuvant systemic 

treatment in clinical trials setting in addition to standard treatment. Within our 

renal cancer network, (neo)adjuvant systemic therapy in clinical trial setting was 

o΍ered to a large proportion of patients. Lower inclusion rates in 2020 could 
be explained by the COVID-19 pandemic due to decrease in patient visits to 

outpatient clinics, followed by an increase in 2021. 22  

Adherence to MTB recommendation was high, though the main reason for non-

adherence was patient preference.  In our current MTB we rely on the treating 

physician to advocate patient choice of treatment during MTB meetings. Studies 

have shown the importance of including a patient representative in MTB meetings 

in order to ensure patient wishes are emphasized and are acknowledged by all 

members, which could result in improved SDM and higher adherence. 23-25 

In this study, all patients with clinical suspicion or pathologically proven RCC were 

discussed at the weekly MTBs. This is conform several national guidelines, which 

recommend discussion of all oncological patients at MTBs to create a patient-

tailored treatment plan. 26-28 Nonetheless, one could argue that case selection 
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for MTB discussion could be of added value, especially for complex and high 

risk patients. 8,29  A suggestion would be to leave out healthy patients with cT1a 

lesions at MTB discussions and base treatment selection on predetermined 

guidelines or an algorithm in addition to SDM with the patient. A study by Martini 

et al. proposed a model concluding that patients with higher tumour stage, age 

> 60 years and a Charlson Comorbidity Index (CCI) ≥ 1 should be discussed at 

MTBs, as these factors have the highest impact on survival. 30 Considering the 

rising incidence of RCC and thus an increase in case load at MTB meetings, more 

research would be of value to determine which patients benefit most from  MTB 
discussion. 31

The most apparent limitation of this study is that the data collection is relatively 

restricted. Clinical  characteristics such as performance score, CCI and renal 

function were not prospectively recorded in the database, thereby preventing 

more extensive analysis. In addition, as all patients were discussed at the MTBs 

and no baseline was collected before the start, there was no control group. As 

a result of this, the e΍ect of MTB versus absence of MTB on treatment planning 
could not be calculated. Furthermore, oncological outcomes were not included 

and thus the impact of MTB recommendations on survival was not analysed. 

Moreover, it was assumed that in case of multiple treatment options these 

were discussed with the patient using SDM, though this cannot be verified in all 
instances, therefore  creating potential bias. Nonetheless, this is study has a large 

cohort of RCC patients and is reȵective of both secondary and tertiary care. While 
the structure of this MTB is not generalizable to all hospitals, the interdisciplinary 

network allows for equivalent care among participating hospitals, thereby 

reducing practice variation. An example of this is the application of MRI-guided 

radiotherapy, as this treatment is only o΍ered in one of the participating centres, 
thus the MTB makes it an accessible option for the other hospitals. In addition, the 

MTB follows current developments in systemic therapy and makes participation in 

clinical trials more accessible for patients treated within our network. 

5. Conclusion

The heterogeneous and unpredictable nature of RCC makes collaboration 

between specialists in a MTB structure essential to provide optimal care. The 

inter- and multidisciplinary aspect of the network MTB creates opportunity for 

multiple treatment options and SDM with patients, including  clinical trials. 
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Supplement 1a: Definite treatment of patients who were o΍ered all cT1a treatment options.

Supplement 1b: Definite treatment of patients with cT1a tumor with single treatment 
recommendation.

Supplement 2: Reasons for non-adherence to MTB recommendation

Reason for non-adherence (n=106) No. of cases (%)

Patient choice 41 (38)

Unforeseen comorbidities 15 (14)

Decline in renal function 3 (2.8)

2nd opinion, treatment elsewhere 29 (27)

Death 1 (0.9)

Up- or downstaging after imaging 5 (4.6)

Further diagnostics 8 (7.4)

Other/unknown 4 (5.3)


