
RESIDENT’S CORNER

The Canadian Journal of Urology; 11(5); October 2004 2407

Accepted for publication September 2004

Address correspondence to Dr. D. R. Siemens, Department
of Urology, Kingston General Hospital, Empire 4, 76 Stuart
Street, Kingston, Ontario, Canada

time bias from the detection of more indolent tumors.
In fact, the largest increase of incidence of RCC is seen
with patients in the 7th to 9th decades9 in which a slow-
growing lesion may not affect mortality.

Since the standard management of most renal
masses remains immediate surgical extirpation, the
contemporary natural history of these lesions remains
incomplete. A few recent reports do suggest that the
rate of tumor growth of renal masses managed
conservatively is minimal (0-1.3 cm per year).10-13 These
investigators report a low chance of metastatic disease
in their surveillance period, however, these were
mostly very small tumors with a median size at less
than 2 cm - 3 cm at initial presentation. The purpose of
this study is to report on the growth characteristics of
renal masses entered into our surveillance program
despite the size of the tumor at presentation.

Methods

Patients with radiologically detected renal masses
consistent with renal cell carcinoma based on imaging
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Objective:  To characterize tumor growth of patients
managed conservatively for renal cell carcinoma.
Methods:  Patients electing conservative management
of radiographically determined renal cell carcinomas were
referred to a surveillance database.  Exclusion criteria
consisted of locally advanced disease (>T2) and those with
metastatic disease.  Clinical follow-up included renal
imaging with ultrasound or computed tomography at
least every 6 months.
Results:  Twenty-two patients were originally managed
conservatively, two of whom subsequently underwent

nephrectomy because of rapid tumor growth.  Mean
follow-up was 26 months.  Mean tumor volume and
diameter at presentation was 62.4 cc and 4.08 cm
respectively.  Overall tumor growth was 24 cc/year by
volume or .86 cm/year diameter.
Conclusions:  Given the stage migration of incidentally
detected renal masses, the natural history of these tumors
remains incomplete.  Overall tumor growth in selected
populations appear to be slow even in those diagnosed
with larger masses.  These data may be useful in
counseling patients and directing further trials on
conservative therapy for renal cell carcinoma.
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Introduction

The presentation of renal cell carcinoma (RCC) by
incidental detection has increased from 10% to greater
than 60% over the last 30 years, 1,2 resulting in a
significant downward stage migration.3 Autopsy
series confirm this frequent occurrence of incidental
RCC as well as other renal cortical solid masses.4-7  The
increasing incidence rate of RCC in North America
may be significantly influenced by the detection of
slow-growing, asymptomatic tumors from imaging
for other indications.

Despite the increasing detection of lower stage,
presumably highly curative renal masses, the
mortality rate from RCC has remained relatively
stable.8 This could be partially explained by a length-
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characteristics who elected conservative management
were referred to a surveillance database. Although
there were no tumor size restrictions, patients were
excluded if they were known to have locally invasive
disease (renal vein/perinephric tissue) or had
metastatic disease on presentation.  Clinical follow-up
consisted of history and physical examination as well
as either abdominal sonography (US) or computerized
tomography (CT) at least every 6 months.

A total of 22 patients (15 males, 7 females) were
entered into the surveillance database.  The median
patient age at diagnosis was 77 years (range 60-92).
The stated reasons for conservative follow-up were
due to co-morbidities in 15 patients, and patient
preference for seven patients. Two patients had a
remote history of previous nephrectomy for
metachronous RCC.  The detection of the renal masses
was due to incidental imaging in 16 patients, with the
remaining six patients presenting with symptoms of
hematuria and/or pain.  Seven of the patients had
some degree of cystic component to the renal mass
consistent with Bosniak IV complex cyst. Mean follow-
up was 26 months.

Tumor growth rate was based on diameter and
tumor volume. Tumor volume was calculated as
previously described11 depending on the available
dimensions reported on imaging data. We used the
formula to calculate an ellipsoid volume for three
dimensions (0.5326xyz), the formula 0.5326xy
(x+y/2) when two dimensions were reported and the
formula for volume of a sphere 0.5326x3, if only one
dimension was reported by the radiologist.

The results were summarized by a 2-sided p value
and 95% confidence interval.  Student’s 2-sample t test
was used to test the hypothesis that growth rates
differed among groups with different tumor
characteristics and a Student’s 1-sample t test was
used to test the hypothesis that the average growth
rate was 0.

Results

The mean volume of the 22 renal lesions at diagnosis
was 62.4 cc (range 1.8-362.95 cc), and the mean
diameter 4.08 cm (range 2-8.8 cm).  Figures 1 and 2
illustrate the overall tumor size in diameter and
volume for all of the patients in the study. The overall
tumor growth in diameter was .86 cm/year (95%
CI .2-1.52) and in volume was 24 cc/year (95% CI 4.03-
43.97).  There was no apparent difference between the
growth rate of lesions with cystic components and
those without.  Patients who had symptoms on
presentation appeared to have lesions that grew at a

higher rate of 45.03 cc/year (95% CI .13-89.93) than
those who were asymptomatic 16.12 cc/year (95%
CI -5.26-37.5), although this was not statistically
significant (p=0.11).

There were nine patients who presented with
tumors greater than 4 cm in diameter.  The overall
tumor growth in diameter in this group was
1.43 cm/year and in volume was 57 cc/year.   Table 1
illustrates the presenting size of these tumors and their
mean growth rates in the study.  Patients #1 and 8
appeared to have rapid growth rate but follow-up was
only 6 and 1 month respectively.  There was no
statistically significant difference in growth rates of
tumors in this group compared to those <4 cm.

Figure 1. Renal mass growth rate measured by greatest
diameter.

Figure 2. Renal mass growth rate measured by volume.
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patients were followed for a median of 3.5 years.  They
found a growth rate of 0.22 cm/year and no patients
developed metastasis.  More recently, Kassouf and
colleagues13 reported on the conservative
management of 24 patients with small renal masses
(median 2.7 cm) and found that only five patients
demonstrated any significant tumor growth over the
surveillance period.

Despite the larger size of tumors at presentation
in this study, the overall renal mass growth rate of
0.86 cm/year was similar to those mentioned above.
There was no statistically significant difference in the
growth rate of tumors based on their imaging
characteristics at presentation although it did appear
that those patients that presented with symptomatic
lesions grew at a faster rate than asymptomatic,
incidentally detected renal masses. These results
mirror previous reports suggesting that symptomatic
lesions, may be at higher risk for growth and
metastases despite the stage at presentation.15-17  The
nine patients in our study with presenting lesions
greater than 4 cm did not have a significantly greater
growth rate when compared with lesions smaller than
4 cm although one did develop metastatic disease.

Although morbidity from nephrectomy has
improved with minimally-invasive techniques, it is
still reported in 11% to 40% of cases.18 The increasing
detection of small and potentially indolent renal
masses, particularly in the elderly population with
other co-morbidities, raises the possibility of a change
in the optimal management in selected populations.
Our study and those other contemporary reports of
the natural history of renal masses managed
conservatively, confirm that the growth of small
asymptomatic renal masses are minimal within 5 years
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One patient with a tumor <4 cm and patient #8
had nephrectomy due to rapid tumor growth (two
patients in total).  Both were renal cell carcinoma at
pathology.  One patient death occurred on follow-up
that was unrelated to RCC (patient #4) and one patient
developed metastases on follow-up (patient #5).
Patient #5 had embolization treatments twice during
follow-up because of recurrent hematuria.

Discussion

The increasing incidence of incidentally detected renal
masses with a significant downward stage migration
raises the possibility of over-treatment of more
indolent tumors with a modest natural history.  Given
the tendency towards early surgical therapy,
especially with minimally invasive techniques, the
available reports of the natural history of renal masses
managed conservatively are limited to small, selected
populations with very small tumors at presentation.
The possibility that these series include benign masses
in their cohort of patients with incidentally detected
small renal masses also makes interpretation
difficult.14

In the largest of the contemporary reports of RCC
managed conservatively, Bosniak et al10  reported on
68 patients with small renal masses and found
minimal tumor growth of 0-1.1 cm/year over a mean
follow-up of 3.3 years. No patients were reported to
have metastatic disease in their surveillance period.
However, the mean lesion diameter at presentation
was 1.8 cm, and of those subsequently removed, 14%
were oncocytomas.  Rendon et al11 prospectively
followed 13 patients with solitary renal masses.
Median lesion diameter at presentation was 2.95 cm,

TABLE 1.  Characterization of renal masses greater than 4 cm in diameter at presentation

Patient # Size of renal tumor at diagnosis Mean tumor growth rate Follow-up
Volume (cc)   Diameter (cm) Volume (cc/year) (months)

Diameter (cm/year)

1 48.5 4.5 113 3 6

2 66.6 5 41.2 0.6 64

3 34.1 4 79.5 1.4 32

4 282.1 8.5 0 0 14

5 363 8.8 32.2 .2 111

6 115 6 0  0 55

7 32.7 4.9 93.7 1.7 15

8 115 6 134.2 6 1

9 182.7 7 0 0 17
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of presentation and that metastases appears unlikely
without significant tumor growth. These studies may
be important in directing further clinical inquiry into
the conservative management of RCC. These data
should also be considered in judging the efficacy of
other minimally invasive ablative therapies, such as
radio frequency ablation and cryotherapy, which
utilize tumor growth as study endpoints.
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