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ABSTRACT
INTRODUCTION
We designed a multidisciplinary Small Renal Mass Center (SRMC) to help patients decide between treatment options and to
individualize therapy for the management of small renal masses. In this model, physicians and support staff from multiple specialties
work as a team to evaluate and devise a treatment plan for patients within the same organized visit.
METHODS
A retrospective review was performed on a total of 263 patients seen from 2009-2014. Patient characteristics monitored included age,
Charlson comorbidity index, body mass index, nephrometry score, tumor size and estimated glomerular filtration rate. Univariate and
multivariate analyses were performed to identify patient characteristics associated with each treatment choice.
RESULTS
Among the patient cohort, 88 elected active surveillance (AS), 64 underwent ablation and 111 had surgery (74 partial and 37 radical
nephrectomy). There were significant associations between treatment modality and age, CCI, tumor size and eGFR. The mean patient
age on presentation was 61.1 years. Patients with high CCI scores (>5) or decreased eGFRs (<60) were more likely to undergo AS
(41.6%; 35%) and ablative therapy (29.6%; 34%) versus partial nephrectomy (10.6%, p <0.001; 9%, p <0.001). In multivariable
analysis, age (p<0.001), tumor size (p<0.001) and eGFR (p<0.001) remained significantly associated with modality after adjustment
for all other factors.
CONCLUSIONS
The SRMC enables patients to assess the various treatment modalities for their small renal mass in a single setting. By providing
simultaneous access to the various specialists, it provides an invaluable opportunity for informed patient decision making.

INTRODUCTION
Renal cancer is the third most common urologic cancer. Small renal masses (SRMs), defined as those less than four cm in diameter,
are an increasing subset 1.The continued rise in use of imaging has led to the increase in incidentally detected SRMs2. However, while
the resolution of cross-sectional imaging has steadily improved, it is still challenging to confidently differentiate benign versus
malignant masses of this size 3. Percutaneous renal mass biopsy has long been put forward as one means of obtaining diagnostic
data for these masses 4. However, there has been a history of indeterminate results with these so the practice has not been
generally utilized. Hence, for many patients with SRMs, treatment decisions are still being made without a clear diagnosis of
malignancy.

The overarching goal of treatment for SRMs is the preservation of functional outcomes while addressing the tumor. Chronic kidney
disease (CKD) is an indicator of morbidity, end stage renal disease and even mortality 5. A high prevalence of CKD has been
documented in patients with localized SRMs, with some series suggesting a rate of 25% of patients having CKD III or greater 6.
Hence, the nephron-sparing partial nephrectomy procedure has been recommended and is now considered the gold standard for
management of these masses 7, particularly since the publication of several series suggesting worsening CKD and, in some cases, the
new development of CKD after radical nephrectomy as compared to partial nephrectomy 5. While emerging data question
whetherextirpative management causes persistent subsequent CKD 8 9, there is nonetheless a concern that more aggressive
management may have undesirable sequelae in certain patients.

Other treatment modalities have also been proven successful in some patients 10. Thermal ablation has been particularly useful in older
or infirm patients 11. Cryoablation, a form of thermal ablation in which the target tumor and surrounding parenchymal margins are
frozen to critically low temperatures, likely has lower major complication rates as compared to surgery 10. However, the short term
rates of treatment failure may be greater than those of surgical management 10. A third treatment option is active surveillance (AS).
This was initially described as a means of management of patients with SRMs who were not surgical candidates due to comorbidities
or age 12. AS is increasingly becoming adopted by physicians as a treatment plan for more patients.

In recent years, all therapeutic options are increasingly being offered to patients by their physicians. Choosing can be an
overwhelming experience for some individuals. The multidisciplinary Small Renal Mass Center (SRMC) of the Sidney Kimmel
Cancer Center at Thomas Jefferson University Hospital was developed based on a previous model for prostate cancer first developed
at this institution 13 14. The goal of this clinic is to provide patients with all appropriate options such that patients are able to decide on
an appropriate plan for management.

METHODS
CLINIC FORMAT
This concept was a spin off from our successful Multidisciplinary GU Oncology clinic established at Thomas Jefferson University
Hospital in 1996 to provide a more focused attention on this group of patients13. The SRMC comprises physicians and support staff

from the Departments of Urology (Urologic Oncology) and Department of Radiology, Division of Interventional Radiology in close
collaboration with additional physicians from the Departments of Radiology and Pathology. Patients are referred by their local
providers or from the Department of Urology at Jefferson. A navigator evaluates each patient to obtain the basic history and ensure
that imaging is available the day of the visit. The SRMC team meets prior to each clinic session to review the cases of the patients
presenting for evaluation later that day. Radiology films are assessed along with available patient history and tentative treatment plans
are discussed. Patients are subsequently evaluated. History intake and physical examinations are performed separately by members of
the urologic and interventional radiology teams. Patients are then presented to the entire team and the final joint consultation is
undertaken by the attending physicians of both teams together with the patient.

PATIENT MANAGEMENT
Pathology data was obtained for all patients who underwent partial or radical nephrectomies. Renal mass biopsies were
performed at the beginning of all cryoablation procedures starting in the year 2011. A total of 48 needle biopsies have been
performed during the study period. Patient education includes discussion of likely outcomes, metastasis and growth rate of
SRMs using data from the literature. Patients who have undergone surgery or thermal ablation are subsequently followed
every 4 months for the first year, every 6 months for year 2, then every 12 months. Patients following the active surveillance
protocol are seen on a 6 month basis for 3 years then annually if there is minimal increase in size of the mass. Most patients
present initially with an abdominal and pelvis CT scan. MRI scans with and without contrast are the imaging modality
requested for surveillance. These studies are performed on a biannual or annual basis dependent on several factors including
stability of growth rate of the mass, patient age or comorbidities.

ASSESSMENT OF PATIENT OUTCOMES
A retrospective review of patients seen at Jefferson SRMC between January 2009 and June 2014 was undertaken. The review was
submitted to and approved by our institutional IRB. A total of 327 patients were seen by a single urologist along with urology
support staff and residents as well as the interventional radiology team. Patients were divided by treatment modality chosen for
management of their SRM. Univariable and multivariable multinomial logistic regression models were then used to assess the
association between treatment modality and six clinical factors: age of diagnosis, nephrometry score, Charlson comorbidity index
(CCI),tumor size, estimated glomerular filtration rate (eGFR) and body mass index (BMI). The reference response category for the
generalized logits was active surveillance. All analyses were performed using SAS v9.4.

RESULTS
Between January 2009 and June 2014, 327 patients with SRMs were seen in consultation by a single urologist along with urology
support staff and members of the interventional radiology team. Complete records were available for 263 patients, and long term
follow-up was retrospectively evaluated. Treatment modalities were summarized by clinical factors and associations were then
determined from univariable analyses (Table 1).. There were significant associations between treatment modality and age, CCI, eGFR
and tumor size. Older patients tended to choose cryoablation with average age at diagnosis 69.3 years versus 51.6 years for patients
who underwent partial nephrectomy and 64.9 years for those who underwent active surveillance (p <0.001, Table 1). Patients with a
higher CCI chose active surveillance as seen in 59 patients with CCI >5, as compared to 42 who underwent cryoablation and 15 who
chose partial nephrectomy (p<0.001). Similarly, patients with a low eGFR less frequently chose partial nephrectomy (15 patients with
eGFR <60) versus cryoablation (34 patients) and active surveillance (35 patients). Tumor size was also associated with treatment

decision, with patients with tumors 2cm or less in diameter more likely to select AS (51 patients) versus 27 who chose
cryoablation, 24 who chose partial and 8 who underwent radical nephrectomy (Table 1).
In multivariable analysis (Table 2), age (p<0.001), eGFR (p<0.001) and tumor size (p<0.001) remained significantly associated with
modality after adjustment for all other factors. When compared with AS, older individuals were more likely to undergo cryoablation
(OR=1.05, p=0.018) versus partial (OR=0.89, p<0.001) or radical nephrectomy (OR=0.96, p=0.048). Patients with a higher eGFR
were less likely to have cryoablation (OR=0.48; p=0.054) and radical (OR=0.34, p=0.026), versus partial nephrectomy (OR=3.98,
p=0.012). Patients with tumors greater than 2cm were less likely to choose cryoablation (OR= 2.25, p=0.007), versus radical
(OR=4.90, p=0.001) or partial nephrectomy (OR= 2.46, p=0.003).
We investigated nephrometry score 15 and BMI which showed no statistically significant differences as compared by treatment
modality choice. However, for those patients with available data, there was a slight trend towards increased partial nephrectomy
versus cryoablation in patients with low nephrometry scores (Table 1).
Pathology reports were obtained for patients who underwent partial or radical nephrectomies as well as a subset of patients who
underwent cryoablation. Specimens were obtained after surgical resection or as needle biopsies performed during the cryoablation
procedure. Similar to previous reports 16, the majority of these SRMs were renal cell carcinomas (55.6%) with 12.3% oncocytomas,
18.0% angiomyolipomas and 13.9% otherwise benign or insufficient for diagnosis.

DISCUSSION

The assumption that providers are more likely to recommend the treatment modality they perform to patients presenting for
consultation has been shown in the arena of low risk prostate cancer 17. Surgeon characteristics have similarly been shown to influence
treatment modality in patients with SRMs18. Evaluation of multidisciplinary clinics for prostate cancer have shown that patients seen
in these settings, after presumably being introduced to all appropriate treatment options, may be more likely to undergo active
surveillance for low risk prostate cancer 19. The multidisciplinary clinic setting provides an opportunity for patients to fully evaluate
possible treatment modalities. This arrangement often allows for a more extensive consultation than is normally available at the
typical urologist’s office. That, in addition to the opportunity to ask questions of the various physicians in the same setting may aid
patients in choosing the treatment plan best suited to them and their families.
The treatment decision should take into consideration all viable options for a given patient, using all tools available to make that
decision. One promising preoperative aid is the RENAL nephrometry score 15. This is a quantitative method for characterizing the
potential degree of difficulty involved in definitive management of a SRM. Our data do not indicate a statistically significant
association between the assignment of nephrometry scores and treatment choice. However, there is a slight trend towards the
performance of partial nephrectomies in patients with low nephrometry scores.
In addition to consideration of the health, age or renal function of the patient, the decision making process should include a
discussion of factors associated with benign masses or masses with decreased risk of metastasis such as tumor size. It has been
shown in a number of retrospective studies that tumors less than 3cm have a decreased risk of metastasis 20. We have
demonstrated that patients with tumors 2 cm or less in diameter are more likely to choose AS, which is consistent with the
natural history of masses of this size.
We now make a point of performing a renal mass biopsy on all patients undergoing percutaneous ablation of a SRM when possible,
and also employ it in cases where it will affect management. Current standard of care for SRM does not require a precise tissue

diagnosis prior to definitive treatment. However, given that approximately one quarter of renal masses have been reported to be
benign at surgery21, the ability to obtain evidence of malignancy will likely become an absolute imperative with time. The regular use
of percutaneous biopsy as a diagnostic tool may decrease the number of procedures undertaken for benign masses. This has long been
avoided in the field due to concerns over possible complications such as biopsy tract seeding with cancer cells and post-biopsy
bleeding. Early attempts resulted in low diagnostic yield, leading to the widespread practice by physicians of foregoing biopsies prior
to treatment 22. There is now a growing body of evidence suggesting better yields and allaying the concerns for seeding 22. A recent
study demonstrated a correlation of 92% of biopsy with final pathology 23 . Moreover, biopsy can be used to give an indication of the
aggressiveness of a given tumor since grade can be determined 24. Although there continues to be some level of false negatives and
indeterminate findings 25, the concurrent performance of needle core biopsies and fine needle aspirates may increase diagnostic
precision 24. Increased success may come with immunostaining, thus diminishing the level of uncertainty involved.

The goal of management is to avoid compromising cancer specific survival. The SRMC presents a unique opportunity for patients to
undergo consultation in a setting that allows for the appropriate presentation of treatment outcomes. Patients evaluate each treatment
modality with the urologic oncology and interventional radiology teams simultaneously. This format encourages more thorough
discussion of all options, thus enabling a more informed patient choice. We have recently incorporated the use of nomograms in
our discussions on possible patient outcomes. Although not demonstrated to be statistically significant in this work, it is
possible that specific patient characteristics including comorbidities and anatomic restrictions may influence decision making
with regard to treatment options by the patient as well as the SRMC team. An additional consideration is the finding in several
seriesthat most SRMs grow quite slowly 26 with mean growth rates less than 0.4 cm each year. Hence, AS can be adopted as an initial
management plan which does not preclude later definitive treatment. Indeed, an emerging body of retrospective studies is showing
similar patient outcomes with active surveillance versus more definitive treatment 12. One recent multi-institutional study has also

demonstrated equivalent short term overall and cancer specific survival in patients assigned to an active surveillance arm as compared
to those who underwent nephrectomy or thermal ablation 27. While this study was not randomized, our data have encouraged us
to consider evaluating a more robust role for AS in the management of patients with SRMs. Through theSRMC, patients can be
easily followed for several years such that new treatment decisions can be made as information or patient circumstances change.
However, there must be unwavering dedication byboth the patient and the treatment team to ensure that the patient returns
in a timely fashion for periodic evaluation. Our review revealed that twenty-four (17.8%) of the patients who initially chose
active surveillance were lost to follow up. This underscores the need for the multidisciplinary team to put safeguards in place
to ensure that patients continue to be evaluated as necessary.

It is intriguing to surmise that the SRMC will influence treatment patterns at this institution. More extensive experience with this
clinical model will allow for an evaluation of whether the SRMC influences treatment modality choice by patients. Future work will
focus on determining the effect this multidisciplinary model has on improving long-term overall outcomes as well. This initial study of
the SRMC is limited by its retrospective design as well as the relatively small patient numbers. Almost 20% of patients (64) were lost
to follow up. Many had decided on a program of active surveillance. Since this is a tertiary referral center, patient loss was often due
to patients’return to their home urologists for routine follow up. Additionally, there were losses due to patient death from other
comorbidities.

CONCLUSION

The SRMC provides a novel opportunity for patients to evaluate all treatment modalities in an attempt to encourage more informed
patient decision making with regard to care. Our current data suggest that older patients underwent the less invasive treatment
modalities of active surveillance and cryoablation while those with higher estimated glomerular filtration rate were less likely
to choose cryoablation as compared to partial nephrectomy. A longer term investigation will be performed to evaluate patient
satisfaction levels and clinical outcomes as compared to other published series.

REFERENCE:
1.

Jemal A, Siegel R, Ward E, et al. Cancer statistics, 2008. CA Cancer J Clin. 58(2):71-96. doi:10.3322/CA.2007.0010.

2.

Luciani LG, Cestari R, Tallarigo C. Incidental renal cell carcinoma-age and stage characterization and clinical implications:
study of 1092 patients (1982-1997). Urology. 2000;56(1):58-62.

3.

Israel GM, Bosniak MA. Renal imaging for diagnosis and staging of renal cell carcinoma. Urol Clin North Am.
2003;30(3):499-514. http://www.ncbi.nlm.nih.gov/pubmed/12953751. Accessed September 16, 2015.

4.

Lane BR, Samplaski MK, Herts BR, Zhou M, Novick AC, Campbell SC. Renal mass biopsy--a renaissance? J Urol.
2008;179(1):20-27. doi:10.1016/j.juro.2007.08.124.

5.

Huang WC, Levey AS, Serio AM, et al. Chronic kidney disease after nephrectomy in patients with renal cortical tumours: a
retrospective cohort study. Lancet Oncol. 2006;7(9):735-740.

6.

Moschella C. National Kidney Foundation develops practice guidelines for chronic kidney disease. JAAPA. 2003;16(3):17-18.
http://www.ncbi.nlm.nih.gov/pubmed/14968522. Accessed September 28, 2015.

7.

Campbell SC, Novick AC, Belldegrun A, et al. Guideline for management of the clinical T1 renal mass. J Urol.
2009;182(4):1271-1279. doi:10.1016/j.juro.2009.07.004.

8.

Scosyrev E, Messing EM, Sylvester R, Campbell S, Van Poppel H. Renal function after nephron-sparing surgery versus radical
nephrectomy: Results from EORTC randomized trial 30904. Eur Urol. 2014;65(2):372-377.

9.

Demirjian S, Lane BR, Derweesh IH, Takagi T, Fergany A, Campbell SC. Chronic Kidney Disease Due to Surgical Removal of
Nephrons: Relative Rates of Progression and Survival. Journal of Urology. 2014.

10.

Zargar H, Atwell TD, Cadeddu JA, et al. Cryoablation for Small Renal Masses: Selection Criteria, Complications, and
Functional and Oncologic Results. Eur Urol. March 2015. doi:10.1016/j.eururo.2015.03.027.

11.

Thumar AB, Trabulsi EJ, Lallas CD, Brown DB. Thermal ablation of renal cell carcinoma: triage, treatment, and follow-up. J
Vasc Interv Radiol. 2010;21(8 Suppl):S233-S241.

12.

Danzig MR, Ghandour RA, Chang P, et al. Active Surveillance is Superior to Radical Nephrectomy and Equivalent to Partial
Nephrectomy for Preserving Renal Function in Patients with Small Renal Masses: Results from the DISSRM Registry. J Urol.
2015;194(4):903-909. doi:10.1016/j.juro.2015.03.093.

13.

Valicenti RK, Gomella LG, El-Gabry EA, et al. The multidisciplinary clinic approach to prostate cancer counseling and
treatment. Semin Urol Oncol. 2000;18(3):188-191.

14.

Gomella LG, Lin J, Hoffman-Censits J, et al. Enhancing prostate cancer care through the multidisciplinary clinic approach: a
15-year experience. J Oncol Pract. 2010;6(6):e5-e10. doi:10.1200/JOP.2010.000071.

15.

Kutikov A, Uzzo RG. The R.E.N.A.L. nephrometry score: a comprehensive standardized system for quantitating renal tumor
size, location and depth. J Urol. 2009;182(3):844-853. doi:10.1016/j.juro.2009.05.035.

16.

Lee CT, Katz J, Shi W, Thaler HT, Reuter VE, Russo P. Surgical management of renal tumors 4 cm. or less in a contemporary
cohort. J Urol. 2000;163(3):730-736.

17.

Gorin MA, Soloway CT, Eldefrawy A, Soloway MS. Factors that influence patient enrollment in active surveillance for lowrisk prostate cancer. Urology. 2011;77(3):588-591.

18.

Jacobs BL, Tan H-J, Montgomery JS, et al. Understanding Criteria for Surveillance of Patients With a Small Renal Mass.
Urology. 2012;79(5):1027-1033.

19.

Aizer AA, Paly JJ, Zietman AL, et al. Multidisciplinary care and pursuit of active surveillance in low-risk prostate cancer. J
Clin Oncol. 2012;30(25):3071-3076.

20.

Thompson RH, Hill JR, Babayev Y, et al. Metastatic renal cell carcinoma risk according to tumor size. J Urol. 2009;182(1):4145. doi:10.1016/j.juro.2009.02.128.

21.

Schachter LR, Cookson MS, Chang SS, et al. Second prize: frequency of benign renal cortical tumors and histologic subtypes
based on size in a contemporary series: what to tell our patients. J Endourol. 2007;21(8):819-823. doi:10.1089/end.2006.9937.

22.

Ha SB, Kwak C. Current status of renal biopsy for small renal masses. Korean J Urol. 2014;55(9):568-573.
doi:10.4111/kju.2014.55.9.568.

23.

Halverson SJ, Kunju LP, Bhalla R, et al. Accuracy of determining small renal mass management with risk stratified biopsies:
Confirmation by final pathology. J Urol. 2013;189(2):441-446.

24.

Volpe A, Cadeddu JA, Cestari A, et al. Contemporary management of small renal masses. Eur Urol. 2011;60(3):501-515.

25.

Mally AD, Gayed B, Averch T, Davies B. The current role of percutaneous biopsy of renal masses. Can J Urol.
2012;19(3):6243-6249.

26.

Chawla SN, Crispen PL, Hanlon AL, Greenberg RE, Chen DYT, Uzzo RG. The natural history of observed enhancing renal
masses: meta-analysis and review of the world literature. J Urol. 2006;175(2):425-431. doi:10.1016/S0022-5347(05)00148-5.

27.

Pierorazio PM, Johnson MH, Ball MW, et al. Five-year Analysis of a Multi-institutional Prospective Clinical Trial of Delayed
Intervention and Surveillance for Small Renal Masses: The DISSRM Registry. Eur Urol. 2015;68(3):408-415.
doi:10.1016/j.eururo.2015.02.001.

