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Growth kinetics of small renal mass: Initial
analysis of active surveillance registry
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Purpose: To evaluate the clinical safety and natural history of active surveillance (AS) for incidentally diagnosed small renal mass
(SRM).

Materials and Methods: We analyzed prospective data for patients who underwent AS for SRM. From 2010 to 2016, 37 SRMs of
less than 3 cm were registered. Computed tomography (CT) and magnetic resonance imaging were used for initial diagnosis and
(T, ultrasonography, and chest CT were performed at 6-month intervals. If there was no change in size during 2 years, follow-ups
were performed annually. If the growth rate was more than 0.5 cm/y, if the diameter was more than 4 cm, or if clinical progression
was observed, we regarded it as progression of SRM and recommended active treatment. We compared the growth rate and clini-
cal course of SRM between patients who remained on surveillance and those who had progressed disease.

Results: The mean age was 63 years (range, 30-86 years) and the mean diameter was 1.8 cm (range, 0.6-2.8 cm) at diagnosis. The
mean follow-up period was 27.3 months (range, 6-80 months) and the average growth rate was 0.2 cm/y (range, 0-1.9 cm/y). Six
patients (16.2%) showed progression of SRM. Three patients wanted continuous observation, and partial nephrectomy was per-
formed on 3 other patients. None of the patients had clinical progression, including metastasis.

Conclusions: We could delay active treatment for patients with an SRM with scheduled surveillance if the SRM grew relatively
slowly. If more long-term AS results are documented for more patients, AS could be an alternative treatment modality for SRM.
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grow rapidly or progress to metastasis in the early phase [9]

INTRODUCTION

Preoperative histological examination using percutaneous

A small renal mass (SRM) has a slow growth rate,
and clinical progression, such as metastasis, is rare [14] In
addition, the accuracy of an imaging diagnosis is lower and
the likelihood of benign tumors is relatively high when
their size is small [5-8] Several studies reported that 7%—30%
of them are benign after surgery [5-8] However, SRMs still
need cautious decisions for treatment, because a few SRMs

biopsy has helped to distinguish malignant diseases, but
the problem is low accuracy for distinguishing grade [10-
12] Several studies recommended delayed management for
low-grade SRMs, while an aggressive treatment is required
for high-grade SRMs [11] Biopsy alone could not adequately
determine an appropriate treatment in all cases. There is
no acceptable strategy for diagnosis or treatment of SRMs,
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although several studies using percutaneous biopsy have
been conducted [11]

Considering treatment of SRMs, immediate aggressive
treatment after diagnosis is not regarded as the only
standard treatment, because of the uncertainty of diagnosis
and relatively mild malignant behavior. However, active
surveillance (AS) for SRM is still demanded for clinical
safety in addition to these rationales. Several oncological
outcomes and safety have been reported in AS cohort for
SRMs [1,4,9,13] The Delayed Intervention and Surveillance
for Small Renal Masses Registry, the largest prospective
AS cohort for SRMs, reported that the 5-year overall
survival and cancer-specific survival were 75% and 100%,
respectively [13] Although a few studies have reported early
metastasis, most have demonstrated the stability of AS [49]
Furthermore, Shuch et al. [14] reported that patients with
radical or partial nephrectomy may have more frequent
secondary cancers, cardiovascular events, and deterioration
of renal function than those who did not have that surgery.

We analyzed prospective outcomes of a single-center
SRMs registry in the Korean population. The aim of this
study is to evaluate the differences between patients
who have progressive SRMs and those who remained on
surveillance, and to select the appropriate AS candidates, as
well as growth kinetics of SRMs.

MATERIALS AND METHODS

After the Institutional Review Board of Pusan National
University Yangsan Hospital approved this prospective

study, we found that, from 2010 to 2016, 37 incidentally

Table 1. Patient demographics and tumor characteristics
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diagnosed SRMs of less than 3 cm were registered (approval
number: 04-2012-008). Overall cases that got the written
informed consent, were diagnosed using abdominal
computed tomography (CT) or magnetic resonance
imaging and nonenhanced chest CT for enrollment. For
radiological assessment during follow-up, abdominal CT or
ultrasonography and chest CT were performed at 6-month
intervals. If there was no change in size for 2 years, follow-
ups were performed annually. For clinical assessment during
follow-up, physical examination and blood tests, including a
complete blood count, creatinine, electrolytes, and urinalysis,
were also evaluated. The Charlson comorbidity index was
collected for all patients before enrollment.

If the growth rate was more than 05 cm/y, if the dia-
meter was more than 4 cm, or if clinical progression
was observed, we regarded it as progression of SRM and
recommended active intervention. In addition, patients
could receive active treatment whenever they wanted. In
12 patients (32.4%), percutaneous ultrasound-guided bio-
psy was performed at presentation or during follow-up.
Histopathological examination was not included in the
initial protocol and was applied to patients mainly in the
late phase of the study. Biopsy was performed mainly in
patients with rapid growing SRM (>5 mm/y) before active
treatment.

We compared the growth rate and clinical course of
SRMs between patients who remained on surveillance
and those who had progressed disease. Categorical and
continuous data were evaluated by the chi-square and the
Mann-Whitney U-test, respectively; p<0.05 was considered
statistically significant. SPSS ver. 17 (SPSS Inc, Chicago, 1L,

Variable Overall Not progressed Progressed p-value

No. of cases 37(100) 31(83.8) 6(16.2) -
Age at presentation (y) 4 (30-86) 5 (37-86) 9(30-82) 0.967
Male sex 26 (70.3) 22(71.0) 4(66.7) 0.833
No. of diabetes 7(18.9) 5(16.1) 2(33.3) 0.315
No. of hypertensions 14 (37.8) 14 (45.2) 2(333) 0.680
Charlson comorbidity index 0.964

0 5(13.5) 4(12.9) 1(16.7)

1-2 25 (67.6) 21(67.7) 4(66.7)

>3 7(189) 6(19.4) 1(16.7)
Initial size (mm) 8(6-28) 17 (6-28) 21(17-26) 0.091
No. of solid masses 31(83.8) 25 (80.6) 6(100) 0.239
Growth rate (mm/y) .3(0-19.0) 0.9 (0-3.0) 9.6 (5.3-19.0) <0.001
No. of biopsies 2(32.4) 7 (22.6) 5(83.3) <0.001
No. of active interventions 3(8.1) 0(0) 3(50.0) <0.001
Follow-up duration (mo) 28 (6-80) 29 (6-80) 23 (12-41) 0.773

Values are presented as number (%) or mean (range).
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USA) was used for statistical analysis.

RESULTS

Demographics and tumor characteristics are summarized
in Table 1. The mean age was 63 years (range, 30—86 years)
and the mean follow-up period was 273 months (range, 6-80
months). The mean diameter was 1.8 cm (range, 0.6—2.8 cm)
at diagnosis, and the average growth rate was 02 cm/y (range,
0-19 cm/y).

Of the 6 patients (162%) who had progression of SRMs,
all had more than 05 cm/y growth rate, and only 2 patients
had a diameter larger than 4 cm. Three patients underwent
partial nephrectomy; 3 patients with progressed SRMs
wanted only observation. Final pathology after partial
nephrectomy was clear-cell carcinoma with high grade. Two
renal masses over 4 cm were treated by partial nephrectomy.
And they were diagnosed high grade, clear cell type, renal
cell carcinoma, finally. None of the patients had clinical
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Fig. 1. Growth rates of small renal masses according to progress.

Table 2. Pathological results of percutaneous biopsy (n=12)

Active surveillance for small renal mass

progression, including metastasis or cancer-specific death.

The mean growth rate for the 6 patients who had
progressed SRMs were significantly higher than that
observed in stable SRMs (1.0 em/y vs. 01 em/y; p<0.001) (Fig.
1). Otherwise, relative comorbidities were not different in
terms of age, sex, hypertension, diabetes, or the Charlson
comorbidity index (all p>0.05). There was no difference in
initial size between progressed and not-progressed SRMs (21
cm vs. 1.7 em, p=0.091).

Percutaneous renal biopsies were performed on 12
patients (32.3%). Oncocytoma and angiomyolipoma were
diagnosed in 2 patients (Table 2). The other 10 SRMs (83.3%)
were diagnosed as clear-cell carcinoma. Six cystic SRMs that
were regarded as Bosniak class IIT or IV [15] were included
in our AS registry.

DISCUISSION

Renal cell carcinoma accounts for 3%—4% of all adult
cancers, and the incidence is increasing [16], especially
that of asymptomatic renal mass, because abdominal
ultrasonography and CT are being more frequently
used [17]. Radical nephrectomy has historically been the
standard treatment for SRMs, defined as less than 4 cm
[18]. However, in recent years, nephron-sparing surgery has
been recommended because it preserves renal function
and has the same oncological outcomes [19]. Since the early
2000s, many studies have reported promising results during
AS for SRM in elderly patients with medical comorbidities
(139132021}

Recently, oncological outcomes of AS for SRM have been
reported in large prospective studies [3,13,21] The Delayed
Intervention and Surveillance for Small Renal Masses
Registry in the United States reported that overall survival

Case Sex Age (y) Pathological diagnosis
1 Male 67 Renal cell carcinoma, clear cell, Furman grade not determined
2 Male 45 Renal cell carcinoma, clear cell, Furman grade not determined
3 Female 37 Oncocytoma
4 Male 56 Renal cell carcinoma, clear cell, Furman grade not determined
5 Female 70 Renal cell carcinoma, clear cell, Furman grade Il
6 Male 80 Renal cell carcinoma, clear cell, Furman grade lll
7 Male 76 Renal cell carcinoma, clear cell, Furman grade Il
8 Female 65 Angiomyolipoma
9 Female 59 Renal cell carcinoma, clear cell, Furman grade Il
10 Male 60 Renal cell carcinoma, papillary cell, Furman grade Il
11 Male 72 Renal cell carcinoma, clear cell, Furman grade Il
12 Male 68 Renal cell carcinoma, clear cell, Furman grade Il
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for immediate intervention and AS was 98% and 96% at 2
years, and 92% and 75% at 5 years, respectively (log rank,
p=006) [13] At 5 years, cancer-specific survival was 99% and
100% for immediate intervention and AS, respectively (p=0.3)
[13]. Canadian phase II trials reported, among 178 patients,
only one patient who died from metastasis of renal cell
carcinoma, and 10 patients who died from unrelated causes
at 3—42 months [21]

In previous small retrospective studies, the possibility
of metastasis during AS for SRMs has been reported as
0%—5% [1-4,9]. The Delayed Intervention and Surveillance
for Small Renal Masses Registry, the largest prospective
study, did not show distant metastasis in 223 patients after
5 years of follow-up [13] An earlier Canadian prospective
study reported 2 metastases during AS in 178 patients [21]
Therefore, these large prospective data suggested that the
rate of metastasis was a little more than 1% during AS for
SRMs [3,13.20,21] Because the most common metastatic site
was the lungs [3921], chest CT was checked routinely in the
present study.

Among the 37 patients diagnosed with SRMs of less than
3 cm, only 6 (162%) were diagnosed as progressed SRMs. The
criteria for diagnosis of progressed SRMs were rapid growth
rate of more than 05 cm/y and diameter of more than 4 cm.
Of the 6 progressed cases, fast growth was observed in all
6 patients (100%), but large diameter was diagnosed in only
two patients (33.3%). Rapid growth as a diagnostic criterion
for aggressive SRM seems to be more sensitive than large
diameter. There was no difference in initial size between
progressed and not-progressed SRMs. Even though growth
rate is related to the initial size of SRMs, we can suggest
that growth rates represent the malignant potential of
SRMs better than initial size.

The possibility of benign pathological lesions at
nephrectomy for SRMs smaller than 4 cm was reported to
be 10%—20% in the previous literature [22-25] The incidence
of benign SRMs according to ethnicity was various. The
reported incidences of benign SRMs were 17.3%—234% in
studies from Western countries [5,22,24,26-28] and 7.1%—
150% in studies from Asian countries [623,25] In Asia, the
incidence of benign SRMs is relatively low, because the
incidence of oncocytoma is low [6]

In particular, SRMs of less than 2 cm are more likely to
be benign lesions, and the accuracy of the imaging method
for diagnosis is also poor [23,29] The accuracy of diagnosis
for angiomyolipoma with a low fat component and cystic
lesions classified as Bosniak class III or IV is low, making
it more difficult to treat it aggressively [15,29] Two-thirds
of the patients in this study had SRMs of less than 2 cm in
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length. We have set up a strict inclusion criterion to perform
AS, which is not yet a definitively safe treatment modality
for SRMs.

There are several limitations to this study. First, only a
few patients were included during a relatively short follow-
up, because AS is still a challenging option for SRMs in
Korea. Second, pathological confirmation was not conducted
in all cases. Only 12 SRMs were pathologically diagnosed,
because biopsy was not included in the initial study protocol.
Third, more than half the patients in this study were over
70 years old, with many of them having significant medical
comorbidity. The results of this study for specific patients
may not be representative of the results for normal patients.

CONCLUSIONS

For incidentally discovered SRMs, AS may be recom-
mended as an alternative to active treatment such as
surgery or ablation. In this study, 37 patients with SRM
were followed up with predefined protocols and criteria for
active treatment. No clinical progression, such as metastasis,
was observed. Although there is no significant baseline
characteristics to predict SRMs that will progress in the
future, the growth rates were significantly different (1.0 cm/
y vs. 01 em/y). We can suggest that the rapid-growth rate
represents the malignant potential of SRMs better than
other parameters, such as initial size.

This initial Korean data is not different from Western
or other Asian data. We did not perform biopsy as a routine
procedure. If biopsy is performed as a follow-up test or initial
diagnostic method in the future, AS can be suggested as a
safer and more effective treatment method for SRM.
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