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Which Patients Should We Follow up beyond 5 Years after Definitive
Therapy for Localized Renal Cell Carcinoma?

Purpose
Up to 10% of recurrences develop beyond 5 years after curative treatment of localized renal
cell carcinoma (RCC). Clinicopathologic features were evaluated to determine which factors
are associated with late recurrence.

Materials and Methods
A total of 753 patients were diagnosed with localized RCC from January 2000 to June 2008.
We enrolled 225 patients who were treated surgically and had a minimal recurrence-free
survival of 60 months. Patients who had recurrence beyond 5 years after nephrectomy were
defined as the late recurrence group and the remaining patients as the recurrence-free
group. Multivariate logistic regression analyses and the Cox proportional hazard model were
used for determination of features associated with late recurrence. 

Results
In multivariate analyses, age older than 60 (p=0.030), Fuhrman grade ! 3 (p=0.042), and
pT stage ! pT2 (p=0.010) showed statistical association with late recurrence. The Cox 
proportional hazard model showed significant differences in recurrence-free survival when
we classified the patients based on pT2 (p=0.007) and on patient age ! 60 years (p=0.039). 

Conclusion
Patient age greater than 60 years, Fuhrman grade ! 3, and tumor stage ! pT2 are inde-
pendent risk factors of recurrence more than 5 years after surgery in patients with RCC.
Therefore, close lifelong follow-up is recommended for patients with these risk factors. 
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Introduction

Kidney cancer is the second most common urologic tumor,
with 3,598 new cases reported in Korea in 2010 [1]. According
to current guidelines, radical surgery remains the only 
curative approach for patients with localized renal cell 
carcinoma (RCC) [2-4]. As imaging modalities have 

improved, detection of small renal masses has become much
easier and many patients can receive appropriate treatment,
including nephron-sparing surgery [5]. As a result, 5-year
and 10-year survival rates have improved during the last two
decades. However, development of disease recurrence after
adequately performed nephrectomy has been reported in
20%-40% of patients with localized RCC [6]. Although recur-
rences usually develop within the first 3 to 5 years after 
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surgical treatment, approximately 10% of patients show 
recurrence more than 5 years after initial nephrectomy [7,8].
Therefore, most clinicians hesitate to stop follow-up for their
RCC patients, although many guidelines state that follow-up
is not necessary for RCC patients who have no relapse for
more than 5 years after surgery. 

Many studies have attempted to predict the recurrence of
RCC and it is now known that tumor size, tumor histology,
and pathologic stage are factors associated with disease 
recurrence. Based on these findings, several nomograms
have been developed for evaluation of the risk of metastasis
or disease recurrence [9-11]. However, the risk of late 
recurrence cannot be calculated using these nomograms, and
clinical characteristics and predictive factors for recurrence
beyond 5 years have not been definitely determined. 
Therefore, to define the risk factors of late recurrence of RCC,
we evaluated the clinical and pathologic factors of patients
who had recurrence of RCC beyond 5 years after nephrec-
tomy and patients who had no recurrence beyond 5 years
after nephrectomy.

Materials and Methods

1. Patient selection

Approval was obtained from the institutional review
board at each institution before searching the medical
records of patients with RCC. Clinical and pathologic data
were collected from four different institutions in Korea. 
Medical records of 753 patients who underwent radical or
partial nephrectomy for RCC between January 2000 and June
2008 were reviewed retrospectively. We excluded patients
who were diagnosed with advanced RCC (! pT3), did not
have follow-up or whose follow-up period was less than 60
months, and those who had relapse within 5 years after
nephrectomy. Finally, 225 patients who were treated success-
fully and had a minimal recurrence-free survival of 60
months were enrolled in the current study. Patient age at the
time of surgery, gender, body mass index (BMI), symptoms,
creatinine level at diagnosis, tumor size, and pathology were
investigated. Pathologic stage was confirmed in accordance
with the 2009 American Joint Committee on Cancer TNM
staging system [12]. Because enrolled patients’ specimens
were confirmed based on the pathologic criteria established
before 2009, all of them were analyzed again by highly 
experienced uropathologists at each hospital. Histologic
evaluation of the tumor was analyzed according to the Union
for International Cancer Control (UICC)/American Joint
Committee on Cancer (AJCC) guidelines and Heidelberg

classification of renal tumors [13]. Fuhrman’s nuclear 
grading system was applied for assessment of the differenti-
ation of tumor cells [14]. Lymphatic or vascular invasion was
recorded if tumor cells were present within an endothelium-
lined space without underlying muscular walls. 

2. Follow-up protocol and definition of recurrence

Patients were followed according to protocols established
at each hospital. Typically, all patients were followed every
3 months for the first year after nephrectomy, every 6 months
from the second through the fifth year, and annually there-
after. Whenever patients visited the clinic, medical history,
physical examination, routine blood tests, and radiologic
evaluation were performed. Bone scans and/or chest 
computed tomography was performed for patients who
were suspicious for recurrence or if indicated. Recurrence of
RCC was defined as a mass at the operative site, regional
lymph nodes, or distant metastasis including a contralateral
renal mass. 

3. Statistical analysis

Patients who had recurrence beyond 5 years after 
nephrectomy were defined as the late recurrence group and
the remaining patients as the recurrence-free group. Mann-
Whitney U test was applied for comparison of the clinical
and pathologic factors between the two groups. Multivariate
logistic regression analyses were used for evaluation of 
features associated with late recurrence and Cox propor-
tional hazard model was applied to determine the associa-
tion of features with late recurrence. Analysis was performed
using SPSS statistical software ver. 20 (IBM Co., Armonk,
NY). Reported p values are two-sided with statistical signif-
icance set at p < 0.05.

Results

1. Basic characteristics of patients

Patient characteristics of each group are shown in Table 1.
Mean age of enrolled patients was 54.35±11.26 years and
94.7% of enrolled patients underwent radical nephrectomy.
The number of male patients was 149 (66.2%). Only 14 of 225
patients had recurrence beyond 5 years after nephrectomy.
The mean age of the no recurrence group was 54.10±11.47
years and that of the late recurrence group was 58.07±6.56
years (p=0.196). No difference in gender distribution was 
observed between the two groups. No significant difference
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in mean follow-up duration, BMI, and creatinine level was
observed between the no recurrence group and the late 
recurrence group (101.02±38.06 vs. 107.07±38.76, p=0.533;
24.68±3.82 vs. 24.03±3.06, p=0.524; 0.95±0.31 vs. 0.94±0.20,
p=0.682). However, tumor size of the no recurrence group
was significantly smaller than that of the late recurrence
group (4.52±2.69 cm vs. 6.98±3.00 cm, p=0.001). 

2. Prediction of late recurrence

In univariate logistic regression analyses, tumor size (odds
ratio [OR], 3.487; 95% confidence interval [CI], 1.092 to
11.137; p=0.043), tumor stage > pT1 (OR, 5.394; 95% CI, 1.775
to 16.393; p=0.004), and tumor necrosis (OR, 5.768; 95% CI,
1.655 to 20.097; p=0.008) showed association with late recur-
rence. In multivariate logistic regression analysis, pathologic
T stage > pT1 (OR, 24.771; 95% CI, 2.124 to 288.962; p=0.010),

age older than 60 years (OR, 26.718; 95% CI, 1.363 to 523.795;
p=0.030), and Fuhrman grade ! 3 at the time of nephrectomy
were independent risk factors of late recurrence (Table 2).
Based on these results, the probability of recurrence-free 
survival from nephrectomy could be predicted by the Cox
proportional hazard model (Fig. 1A and B). Patients with T2
had a significantly lower recurrence-free survival compared
to patients with pathologic T1 (log-rank test p=0.007). 
Likewise, compared with patients whose age at the time of
nephrectomy was younger than 60 years, patients whose age
was 60 years or older had a significantly lower recurrence-
free survival (log-rank test p=0.039). Characteristics of the 14
patients with late recurrence are shown in Table 3.

Table 1. Clinical characteristics of the patients

Overall No recurrence Late recurrence p-value
No. of patients 225 ( 211 ( 14 ( -
Mean follow-up duration (mo) 103.33±40.05 101.02±38.06 107.07±38.76 0.533
Mean age at surgery (yr) 54.35±11.26 54.10±11.47 58.07±6.56 0.196
Gender -
Male 149 (66.2) 140 (66.4) 9 (64.3)
Female 76 (33.8) 71 (33.6) 5 (35.7)

Mean BMI at surgery (kg/m2) 24.64±3.77 24.68±3.82 24.03±3.06 0.524
Mean creatinine level at surgery 0.95±0.30 0.95±0.31 0.94±0.20 0.682
Tumor size (cm) 4.67±2.77 4.52±2.69 6.98±3.00 0.001
pT stage -
pT1 182 ( 7 (
pT2 29 ( 7 (

Surgery -
Radical 213 (94.7) 199 (94.3) 14 (100)
Partial 12 (5.3) 12 (5.7) 0 (

Values are presented as number (%).

Table 2. Univariate and multivariate analysis of factors associated with late recurrence after surgery

Variable Univariate analysis Multivariate analysis
OR (95% CI) p-value OR (95% CI) p-value

Gender (male vs. female) 1.095 (0.354-3.391) 0.875 - -
Age ("  59 yr vs. !  60 yr) 1.050 (0.339-3.249) 0.067 26.718 (1.363-523.795) 0.030
Op. method (open vs. laparoscopic) 0.162 (0.021-1.262) 0.069 NA 0.997
Pathologic stage (T1 vs. T2) 5.394 (1.775-16.393) 0.004 24.771 (2.124-288.962) 0.010
Fuhrman grade (1/2 vs. 3/4) 3.342 (0.862-12.957) 0.077 14.458 (1.098-190.302) 0.042
Necrosis (absent vs. present) 5.768 (1.655-20.097) 0.008 1.126 (0.065-19.462) 0.935

OR, odds ratio; CI, confidence interval; Op., operation; NA, not applicable.
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Discussion

As a result of advanced radiologic techniques and 
widespread use of routine abdominal imaging, the recorded
incidence of RCC has increased [5]. The change in the 
incidence of RCC in Korea is not different from that in West-
ern countries and RCC is now the second most common 
urologic cancer in Korea [1]. Regardless of the incidence of
RCC, standard management of RCC is surgical removal of
the mass; however, despite adequate surgical treatment of
RCC, development of recurrent disease might occur at any
time. In particular, 10%-20% of RCC patients who underwent
nephrectomy and had no recurrence within 5 years after 
surgical treatment experienced recurrence beyond 5 years
after nephrectomy [7,15-17]. In the current study, 6.2% of 
patients who had been cancer-free for more than 5 years after
nephrectomy had late recurrence. This proportion of late 
recurrence is low compared with that of previous studies,
possibly because we excluded patients with ! pT3 or with
nodal metastasis or M1. When considering the exclusion
criteria, the late recurrence rate observed in our study is 

similar to that of other studies. These results are important
because 5-year disease-free survival and 5-year overall 
survival rate are used as criteria for successful treatment and
prognosis of a particular disease, especially cancer [18,19].
Similar to other cancers, the recommendation for follow-up

of clinically localized RCC is that the tests should be 
performed for 5 years after nephrectomy. Beyond 5 years,
guidelines recommend development of the follow-up proto-
col on a case-by-case basis [20]. However, considering that
relapse occurs in approximately 10%-20% of RCC patients,
many clinicians have concerns over discontinuing follow-up
for a patient who had no recurrence in the first 5 years after
nephrectomy. Therefore, many patients who underwent a
nephrectomy more than 5 years ago and did not have any 
relapse are receiving an annual check-up. We believe that our
study will be helpful in reducing the concerns of clinicians
and in establishing criteria for long-term follow-up.

In the current study, we retrieved data from four different
institutions and assessed the effect of clinicopathologic 
features that might be associated with development of late
recurrence in RCC patients. To the best of our knowledge,
this is the first effort to establish long-term follow-up criteria
for RCC in Korea. We found that patients with late recur-
rence had larger tumors than patients with no recurrence 
beyond 5 years after nephrectomy. We also found a signifi-
cant association of pathologic T stage > pT1, age older than
60 years, and Fuhrman grade ! 3 at the time of nephrectomy
with late recurrence. The cut-off tumor size for long-term 
follow-up was determined using a receiver operating 
characteristic curve. Our results established criteria for long-
term follow-up among patients with localized RCC and 
indicated that patients aged older than 60 years at the time

Table 3. Characteristics of 14 patients with late recurrence

Patient Gender Age BMI Op. Op. RCC T Tumor Fuhrman Necrosis Recurrence Site of
No. (yr) type methods type stage size grade (mo) recurrence

1 F 55 23.5 RN Laparoscopy Papillary T2b 11.0 3 – 64 Lung
2 F 65 25.88 RN Open Clear cell T1a 4.0 4 + 126 Lung
3 M 53 28.16 RN Open Clear cell T1b 5.0 2 + 73 Brain
4 M 65 25.95 RN Open Clear cell T2a 9.0 1 – 118 Contralateral 

kidney
5 M 58 20.62 RN Open Clear cell T2b 10.5 4 – 152 Lung
6 F 65 25.04 RN Open Clear cell T1b 6.5 3 – 90 Pancreas
7 M 60 23.71 RN Open Clear cell T2a 8.5 2 + 65 Liver
8 F 51 26.95 RN Open Clear cell T1a 4.0 1 + 160 Lung
9 F 57 21.09 RN Open Clear cell T1b 5.0 2 + 155 Liver

10 M 49 17.18 RN Open Clear cell T1b 5.7 3 – 169 Lung
11 M 55 23.39 RN Open Clear cell T1a 3.0 3 – 61 Colon
12 M 54 26.78 RN Open Clear cell T2a 7.5 3 – 118 Lung
13 M 71 27.28 RN Open Clear cell T1b 4.5 3 + 75 Op. site
14 F 57 31.24 PN Open Clear cell T1a 3.5 2 – 61 Contralateral 

kidney

BMI, body mass index; Op., operation; RCC, renal cell carcinoma; F, female; RN, radical nephrectomy; M, male; PN, partial
nephrectomy.
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of nephrectomy, tumors of Fuhrman grade ! 3, and tumor
size larger than 4.5 cm should be followed up closely. 

The risk factors of late recurrence have not been not 
definitely established. Although several studies have 
addressed this issue, the results were inconsistent. Park et al.
[21] reported that age and serum high-sensitivity C-reactive
protein levels at the time of surgery might be independent
predictive factors for late recurrence of RCC. Ha et al. [22]
investigated T1 RCC patients based on multicenter data and
found that symptoms at diagnosis or stage T1b tumors were
predictive factors for late recurrence. Brookman-May et al.
[16] suggested that lymphovascular invasion, Fuhrman 
nuclear grade 3 or 4, and pathologic tumor stage > pT1 at 
primary diagnosis are predictive factors for late recurrence

beyond 5 years after nephrectomy for RCC. In addition, they
developed the PRELANE score system, a risk model that can
stratify patients in accordance with their risk for develop-
ment of delayed recurrence after the operation and has been
suggested as a criterion for individualized long-term follow-
up. On the other hand, some study groups have reported 
opposite findings. Uchida et al. [23] did not find any clinical
or pathologic features at the time of the initial surgery that
predicted delayed recurrence. Adamy et al. [24] recently 
reported that patients with late recurrence tended to have
fewer symptoms, smaller tumors, and less aggressive disease
compared to patients with early recurrence; however, 
because of the small sample size they did not evaluate factors
that might be associated with late recurrence. 

Like many other studies, the current study had a retrospec-
tive design, thus, it has some limitations. First, because it was
a multicenter based study, patients enrolled in the study 
underwent nephrectomy performed by different surgeons.
Therefore, surgical skills were not equal, which may result
in different outcome. Second, although a similar follow-up
protocol was used for all patients within each institution,
there may be possible differences in the follow-up patterns
among the four institutions, and there might be some differ-
ences in the guidelines for radiologists and pathologists of
each hospital when reviewing the images and specimens.
Also, the definition of late recurrence is vague. Although
many other studies on this topic have defined late recurrence
of RCC as disease recurrence beyond 5 years after nephrec-
tomy, some studies characterized late recurrence as disease
recurrence at 10 years [23,25]. In addition, the number of 
patients included in all studies is relatively small; therefore,
it is difficult to generalize to RCC patients in Korea. Confir-
mation of our criteria with a standardized protocol and a
larger population will be necessary in the future.

Conclusion

The incidence of disease recurrence beyond 5 years after
adequately performed nephrectomy among RCC patients
with pT1 and pT2 disease was 6.2%. Age ! 60 years at diag-
nosis, pathologic stage > pT1, and Fuhrman grade 3 or 4 are
thought to be independent risk factors of late recurrence. We
propose that patients with these risk factors should be fol-
lowed up for the rest of their lives.  
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