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ABSTRACT 

 

Purpose 

Currently there are no specific guidelines for the post-operative follow-up of 

chromophobe renal cell carcinoma (chRCC). We aimed to evaluate the pattern, 

location and timing of recurrence after surgery for non-metastatic chRCC and 

establish predictors of recurrence and cancer-specific death.  

 

Methods 

Retrospective analysis of consecutive surgically treated non-metastatic chRCC 

cases from the Royal Free London NHS Foundation Trust (UK, 2015 to 2019) and 

the international collaborative database RECUR (15 institutes, 2006 to 2011).  

Kaplan-Meier curves were plotted. The association between variables of interest and 

outcomes were analysed using univariate and multivariate Cox proportional hazards 

regression models with shared frailty for data source. 

 

Results 

295 patients were identified. Median follow-up was 58 months. The five and ten-year 

recurrence-free survival rates were 94.3% and 89.2%. Seventeen patients (5.7%) 

developed recurrent disease, 13 (76.5%) with distant metastases. 54% of metastatic 

disease diagnoses involved a single organ, most commonly the bone. Early 

recurrence (<24 months) was observed in 8 cases, all staged ≥pT2b. 30 deaths 

occurred, of which 11 were attributed to chRCC. Sarcomatoid differentiation was a 

rare (n=4) but associated with recurrence and cancer-specific death on univariate 

analysis. On multivariate analysis, UICC/AJCC T-stage ≥pT2b, presence of 
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coagulative necrosis, and positive surgical margins were predictors of recurrence 

and cancer-specific death. 

 

Conclusion 

Recurrence and death after surgically resected chRCC are rare. For completely 

excised lesions ≤pT2a without coagulative necrosis or sarcomatoid features, 

prognosis is excellent. These patients should be reassured and follow-up intensity 

curtailed. 

 

Keywords 

Renal cell carcinoma, chromophobe renal cell carcinoma, nephrectomy, follow-up, 

survival 
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INTRODUCTION 

 

Renal cell carcinoma (RCC) represents the sixth most diagnosed cancer in men and 

the 10th in women[1]. RCC is characterized by distinct histologic subtypes[2]. While 

clear cell RCC (ccRCC) is the most frequent cortical renal malignancy, chromophobe 

RCC (chRCC) is a rarer subtype, accounting for roughly 5% of cases.  

Loss of chromosomes 1, 2, 6, 10, 13, and 17 are common genetic changes in 

chRCC[3]. Mitochondrial DNA sequencing revealed potential driver mutations in a 

nicotinamide adenine dinucleotide dehydrogenase (NADH) subunit[3]. Nevertheless, 

prognostic molecular markers have not been described for chRCC. In addition, 

known RCC post-operative prognosticators, such as the Leibovich classification[4] or 

the UCLA Integrated Staging System (UISS)[5] are not applicable to chRCC, as both 

use nuclear grading, which has not been approved for clinical use in chRCC[6,7]. To 

date, no clinical prognostic models are available for chRCC[8,9]. Nonetheless, 

studies have shown a more favourable clinical course than for the other RCC 

subtypes, suggesting a low metastatic potential[10-12]. 

We analysed contemporary data from the largest UK tertiary referral centre and a 

European registry[13] to study recurrence patterns of patients with chRCC and give 

recommendations regarding follow-up for this RCC subtype.  
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METHODS 

 

Data sources 

The Specialist Centre for Kidney Cancer (SCKC) at Royal Free London NHS 

Foundation Trust was established in 2014 and is one of the largest kidney cancer 

centres in the UK with approximately 1000 referrals/year. The SCKC surgical 

database was queried for non-metastatic surgical cases with a diagnosis of chRCC 

from January 2015 to May 2019. Cases with at least one postoperative scan were 

included (n=90). No other exclusions were made. 

The RECUR consortium combined data from 15 institutes across 10 European 

countries[13]. RECUR collected data from 3426 patients with localised RCC that 

underwent surgery with curative intent from January 2006 to December 2011, 

allowing for a minimum of 4 years of follow-up for patients still alive. All RECUR data 

were audited for quality and completeness by a urological surgeon (SD). After 

exclusions, the RECUR study population consisted of 3024 patients, of which 205 

with a final diagnosis of chRCC were selected. A consort diagram is available in 

Supplementary Figure 1. 

 

Outcomes 

The primary objectives were to evaluate the timing, pattern and location of 

recurrence and to establish predictors of recurrence and cancer-specific death for 

chRCC. 

 

Evaluated parameters 
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Demographic and clinical variables, staging, tumour size, histopathological features, 

recurrence and survival were evaluated. Both data sources coded TNM staging 

according the 2010 criteria[14,15]. 

Potential recurrence and death predictors were UICC/AJCC tumour stage 

(dichotomised into ≤pT2a and ≥pT2b), presence of coagulative necrosis, presence of 

sarcomatoid differentiation, and positive surgical margins. UICC/AJCC node stage 

was excluded as a potential predictor as lymph node disease was present at 

diagnosis in only one patient. 

Local recurrence was defined as disease progression in the renal bed or remaining 

kidney after radical (RN) and partial nephrectomy (PN), respectively. New renal 

lesions observed in the contralateral kidney were classified as multifocal 

metachronous disease, and not as disease recurrence. All extra-renal foci of disease 

detected during follow-up were classified as distant recurrences. 

Follow-up was defined as time from date of surgery to last known imaging scan date. 

Recurrence free survival (RFS) was defined as time from surgery to date of first 

unequivocal radiological or clinical evidence of recurrence (local or distant). Early 

recurrence was defined as local or distant recurrence occurring less than 24 months 

after surgery. Cancer specific survival (CSS) was defined as time from surgery to 

chRCC related death. Overall survival (OS) was defined as time from surgery to 

death from any cause. 

 

Statistical analyses 

Descriptive analysis of data from both sources. Continuous variables were compared 

using Mann-Whitney U test. Categorical variables were compared using Chi-squared 

test. Kaplan-Meier plots were used to depict cumulative survival functions for the 
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outcomes of interest. Univariate predictor factor analysis was conducted using Cox 

regression. Cox proportional hazard regression model with shared frailty for data 

source was used to study the association between variables of interest and 

recurrence and cancer-specific death and account for potential heterogeneity in 

outcomes between the two databases. Sarcomatoid differentiation was not included 

in the regression model due to missing data and it being a rare event. Proportionality 

assumption was tested using Schoenfeld residuals. Significance threshold was set at 

p=0.05. All analyses were performed using Stata SE 16.0.  
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RESULTS 

 

In total, 295 surgically treated patients with chRCC were identified. Demographic and 

clinical characteristics are in Table 1. With the exception of follow-up duration and 

incidence of deaths, demographic and clinical characteristics were similar between 

patients from the two databases.  

During a median follow-up of 58 months (range 1.4 to 149.7), 17 disease 

recurrences were noted (Supplementary Figure 2A). The five and ten-year RFS rates 

were 94.3% and 89.2%, respectively. At the time of recurrence, 13 (76.5%) patients 

were diagnosed with metastatic disease and 4 (23.5%) had isolated local recurrence. 

Of 13 metastatic cases, 2 had both local and distant recurrences and 10 had distant 

recurrence only, full information for one metastatic case was missing. Individual 

patient data on recurrences and management is documented in Supplementary 

Table 1. 

 

Pattern and location of distant recurrences 

Metastatic disease diagnoses involved a single organ in 53.8% (7/13) of patients 

(bone (n=4), lung, liver and brain). Overall, sites affected by metastatic disease 

included the bone (n=5), lung (n=4), liver (n=3), retroperitoneal lymph nodes (n=2), 

pleura (n=1), adrenal gland (n=1), and brain (n=1). The patient with metastatic brain 

disease was symptomatic, as were all with bone metastases. 

 

Timing of recurrence 

Recurrences occurred after a median of 26.5 months (range 1 to 81) following 

surgery. In 8 cases, recurrence was detected due to symptoms. Distant recurrences 
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were diagnosed earlier than local ones (median 22.3 versus 47.9 months). Early 

recurrence (<24 months after surgery) was observed in 8 cases (2.7% of all cases, 

47.1% of recurrences), all staged ≥pT2b. Except for one, all patients with early 

recurrence had distant disease and died a median of 4 months (range 0.7 to 30) 

after recurrence. 

 

Management of recurrences 

Single renal bed recurrences were treated with surgical excision (n=3). Two of the 

surgically treated cases were also exposed to systemic therapy. One intrarenal 

recurrence was treated with cryoablation.  

Of the 13 cases diagnosed with distant disease, 2 were treated solely with skeletal 

radiotherapy with curative intent. Another patient received both radiotherapy and 

systemic treatment for oligometastatic bone disease. The remaining 9 patients were 

treated with anti-VEGF agents (n=3), received no local or systemic treatment (n=3), 

or were subject to best supportive care (n=3). Treatment information was missing for 

1 patient. None of the patients that developed metastatic disease were surgically 

treated. 

 

Cancer specific and overall survival 

During follow-up 30 deaths (10.2% of all cases) were registered, of which 11 (3.7% 

of all cases) were attributed to chRCC (Supplementary Figure 2B) and the remaining 

to other causes. The five-year CSS is 96%, and the ten-year CSS is 92.6%. Death 

from chRCC occurred at a median of 25.3 months after surgery (range 1.4 to 88.1) 

and a median of 7.1 months (range 0.5 to 30) after initial diagnosis of recurrence. Of 
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note, 2 patients died during the first 90 days following surgery, both with large 

tumours with sarcomatoid differentiation. 

 

Outcome Predictors 

Combined analysis revealed that 15 of the 17 (88.3%) recurrences occurred in 

patients with tumours staged pT2b or higher. During the median follow-up of 58 

months, incidence of recurrence was 0.9% (2/221) for tumours staged pT1a to pT2a, 

and 20.3% (15/74) for those staged pT2b or higher. Two local recurrences were 

noted following surgery for T1a tumours. In one patient, a 30mm tumour was excised 

by RN after conversion from an attempted laparoscopic PN. Surgical margins were 

negative. Local recurrence was noted and histologically confirmed after incomplete 

excision 5 years later. Local progression led to 2 lines of systemic therapy (Sunitinib 

followed by Sorafenib) and distant progression to therapy change to Everolimus. The 

patient has remained on Everolimus for 5 years with stable disease. In the second 

case, positive surgical margins were documented after laparoscopic PN for a 19mm 

tumour. Local recurrence was documented four years after surgery and managed 

with cryoablation. Five years after ablation, the patient remains disease-free. 

Sixty-one cases were found to be associated with coagulative necrosis (20.7%). 

Recurrence was observed in ten of these cases (16.4%) and death from disease in 

seven (11.5%).   

Positive margins were noted in 17 cases (5.8%), 14 after PN and 3 after RN. 

Notwithstanding, recurrence after this microscopic finding was only seen in 3 cases. 

Sarcomatoid differentiation was noted in 4 cases (1.3%), all of which recurred. It was 

also associated with dismal outcomes for 3 cases, with metastatic recurrence and 

death from disease 1.4, 2.5 and 28 months after surgery respectively. On univariate 
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analyses sarcomatoid differentiation depicted a HR of 107.4 (95%CI 29.4 to 391.4, 

p<0.001) and of 39.1 (95%CI 9.9 to 154.4, p<0.001) for recurrence and cancer-

specific death associated with the presence of sarcomatoid differentiation, 

respectively (Figure 1A and 2A).  

Final predictors incorporated in the model were UICC/AJCC T stage (Figure 1B and 

2B), coagulative necrosis (Figure 1C and 2C), and surgical margins (Figure 1D and 

2D).  The 3 factors were deemed predictors of recurrence and cancer-specific death 

(Supplementary Table 2, Supplementary Figure 3). Analyses depicted a HR of 10.1 

(95%CI 3.1 to 32.8, p<0.001) and of 13.5 (95%CI 2.7 to 66.2, p=0.001) for, 

respectively, recurrence and cancer-specific death associated with UICC/AJCC T 

stage. The presence of coagulative necrosis was associated with a HR of 6.3 

(95%CI 2.0 to 19.6, p=0.001) and of 6.0 (95%CI 1.4 to 25.5, p=0.014) for, 

respectively, recurrence and cancer-specific death. Positive surgical margins were 

associated with a HR of 7.2 (95%CI 1.7 to 29.4, p=0.006) and of 8.0 (95%CI 1.4 to 

46.0, p=0.020) for, respectively, recurrence and cancer-specific death.  
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DISCUSSION 

 

The European Association of Urology (EAU) RCC Guidelines Panel established a 

collaborative multicentre consortium (RECUR) to investigate evidence-based follow-

up recommendations for localized RCC. In contrast to previously published follow-up 

studies, RECUR focuses on further management and outcome after a recurrence is 

detected[16,13]. With data from the Specialist Centre for Kidney Cancer, the largest 

number of contemporary patients diagnosed with chRCC were collected with 

detailed information about location, dynamics and pattern of recurrences as well as 

subsequent management.  

We observe that after a median follow up of 5 years, recurrence and cancer-specific 

death are rare events for surgically treated chRCC. Adverse outcomes are more 

likely in tumours staged pT2b and above, with coagulative necrosis, sarcomatoid 

differentiation or positive surgical margins. Metastatic disease is the more frequent 

first presentation of recurrence and the bone the most affected site. Early recurrence 

occurred only for tumours staged pT2b and above and were associated with early 

cancer-specific death. 

Our analyses are validated by a previously published series on 496 chRCC treated 

at the Memorial Sloan Kettering Cancer Center (MSKCC)[17]. In this study spanning 

26 years, larger tumour size, sarcomatoid differentiation, and higher T-stage were 

significantly associated with adverse RFS and overall survival in chRCC. Metastatic 

recurrence was 5% for chRCC. No specific follow-up recommendations were made.  

A retrospective analysis of 291 patients from the Surveillance and Treatment Update 

on Renal Neoplasms (SATURN) project reported similar outcomes[10]. At a median 

follow-up of 44 months, 8.6% patients had disease recurrence and 6.2% died from 
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disease. The 5-year RFS and CSS were 89.3% and 93%, respectively. T stage and 

sarcomatoid differentiation were independent predictors of RFS and CSS at 

multivariable analysis. Again, no risk adapted follow-up recommendations were 

given. Better outcomes compared to clear cell RCC were also reported in a Korean 

cohort of 166 patients with chRCC which included a pooled analysis of 10 other 

retrospective series[18] and a propensity score matched analysis of 109 chRCC 

cases collected over a period of 40 years[11].  

Our study is strengthened by the use of data from a multi-institutional and large 

dataset (RECUR) and a contemporaneous and detailed cohort (SCKC). The RECUR 

database provides long follow-up but excludes recurrences within 90 days following 

surgery. This is offset by the SCKC dataset offering insight into very early chRCC 

recurrences. Limitations of our study include the retrospective nature with inherent 

biases as well as a lack of a central pathology review and of a unified follow-up 

regimen. Heterogeneity in the reporting of positive surgical margins cannot be 

excluded. The event rate (recurrences and deaths) was low, which limited analysis 

and precision. In addition, an overall median follow-up of almost 5 years may not be 

sufficient to provide certainty of an absence of recurrence. Nevertheless, these data 

provide guidance for follow up recommendations for a subtype which has an overall 

low recurrence rate. 

 

CONCLUSION 

 

Recurrence of surgically resected chRCC is rare in a contemporary setting. For pT1 

and pT2a lesions with negative surgical margins, absence of sarcomatoid features 

and coagulative necrosis, prognosis is excellent. Patients should be reassured and 
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follow up intensity can be curtailed. We propose a new and reduced radiological 

follow up scheme specific for chRCC, whereby the first axial scan covering chest and 

abdomen is done 2 years after surgery for pT1a to pT2a tumours without 

sarcomatoid differentiation or coagulative necrosis (Supplementary Table 3).  
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FIGURES 

 

 

Figure 1 - Kaplan Meier plots for Recurrence-Free Survival by presence of 

sarcomatoid differentiation (A), UICC/AJCC T-stage (B, dichotomised into ≤pT2a and 

≥pT2b), presence of coagulative necrosis (C), and surgical margins (D). R0: negative 

surgical margins, R1: positive surgical margins. 
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Figure 2 - Kaplan Meier plots for Cancer-Specific Survival by presence of 

sarcomatoid differentiation (A), UICC/AJCC T-stage (B, dichotomised into ≤pT2a and 

≥pT2b), presence of coagulative necrosis (C), and surgical margins (D). R0: negative 

surgical margins, R1: positive surgical margins. 
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TABLES 
 

Table 1 – Demographic and clinical characteristics of included patients, by data source 

  SCKC RECUR 

SCKC vs 

RECUR 
SCKC + 

RECUR 
p 

Number of patients  90 
Missing 

data 
205 

Missing 

data 
NA 295 

Age at diagnosis (years) 
median (IQR, 

min, max) 

59 (16, 25, 

84) 
0% 

62 (20, 22, 

88) 
0% 0.18 

60 (19, 22, 

88) 

Male n (%) 49 (54.4) 0% 120 (58.3) 0% 0.51 169 (57.3) 

Left side n (%) 46 (51.1) 0% 91 (44.4) 3.4% 0.39 137 (46.4) 

Multifocal chRCC n (%) 3 (3.3) 0% 3 (1.5) 3.4% 0.29 6 (2.0) 

Surgery        

− Radical nephrectomy n (%) 53 (58.9) 0% 114 (55.6) 0% 

0.26 

167 (56.7) 

− Partial nephrectomy n (%) 36 (40.0) 0% 91 (44.4) 0% 127 (43.0) 

− Nephroureterectomy n (%) 1 (1.1) 0% 0 (0) 0% 1 (0.3) 
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Pathological analysis after surgery        

− Size (mm) 

median (IQR, 

min, max) 

54.5 (43, 

15, 160) 
0% 

50 (45, 8, 

210) 
0% 0.77 

50 (46, 8, 

210) 

− T1a n (%) 31 (34.4) 0% 72 (35.1) 0% 

0.63 

103 (34.9) 

− T1b n (%) 29 (32.2) 0% 59 (28.8) 0% 88 (29.8) 

− T2a n (%) 6 (6.7) 0% 24 (11.7) 0% 30 (10.1) 

− T2b n (%) 8 (8.9) 0% 15 (7.3) 0% 23 (7.8) 

− T3a n (%) 16 (17.8) 0% 29 (14.1) 0% 45 (15.3) 

− T3b n (%) 0 (0) 0% 4 (2.0) 0% 4 (1.36) 

− T3c n (%) 0 (0) 0% 1 (0.5) 0% 1 (0.3) 

− T4 n (%) 0 (0) 0% 1 (0.5) 0% 1 (0.3) 

− N0 n (%) 12 (13.3) NA 49 (23.9) NA 

0.62 

61 (20.7) 

− N1 n (%) 0 (0) NA 1 (0.5) NA 1 (0.3) 

− Nx n (%) 78 (86.7) NA 155 (75.6) NA 233 (79) 

− Presence of coagulative 

necrosis 

n (%) 13 (14.4) 1.1% 48 (23.4) 5.9% 0.05 61 (20.7) 
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− Presence of sarcomatoid 

differentiation 

n (%) 2 (2.2) 5.5% 2 (1.0) 5.9% 0.39 

4 (1.4) 

− Positive surgical margins n (%) 8 (8.9) 0% 9 (4.4) 4.4% 0.15 17 (5.7) 

Total follow up (surgery to last scan; 

months) 

median (IQR, 

min, max) 

18 (16, 1.4, 

51) 
NA 

64 (32, 

3.2, 150) 
NA <0.01 

58 (50, 1.4, 

150) 

Recurrence rate n (%) 2 (2.2) NA 15 (7.3) NA 0.08 17 (5.8) 

Deceased n (%) 2 (2.2) NA 28 (13.7) NA <0.01 30 (10.2) 

Deceased from chRCC n (%) 2 (2.2) NA 9 (4.4) NA 0.36 11 (3.7) 

chRCC – chromophobe renal cell carcinoma 

SCKC – Specialist Centre for Kidney Cancer at Royal Free London NHS Foundation Trust 

RECUR – euRopEan association of urology renal cell carcinoma guidelines panel Collaborative multicenter consortium for the 

studies of follow-Up and recurrence patterns in Radically treated renal cell carcinoma patients 

NA – not applicable 

 


