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HISTORICAL ROLE OF
RENAL TUMOR BIOPSY

Very selective...

- Diagnosis of metastatic disease in patients
with known extrarenal primary tumors

- Diagnosis of renal abscess or lymphoma

» Histologic confirmation of a renal primary
tumor in presence of disseminated
metastatic disease or unresectable
retroperitoneal masses




WHAT WERE THE HISTORICAL REASONS
FOR SELECTIVE INDICATIONS
OF RENAL TUMOR BIOPSY?

Uncertainties regarding...

- SAFETY

- Bleeding
- Needle track seeding

- TECHNIQUE
- Non diagnostic biopsy
- Sampling errors (intratumoral heterogeneity)

- EFFICACY

- Diagnostic accuracy
- Impact on clinical decision making
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EQUATE INTRUMENTS

Right to left:

17 gauge guiding
cannula

22 gauge fine
needle for cytology

18 gauge needle on
automatic gun for
core biopsy




COAXIAL TECHNIQUE

Percutaneous renal tumour biopsy should be obtained with a coaxial technique.



Rationale for Percutaneous Biopsy and Histologic
Characterisation of Renal Tumours

Alessandro Volpe ®*, Antonio Finelli®, Inderbir S. Gill ¢, Michael A.S. Jewett?,
Guido Martignoni®, Thomas J. Polascik ¢, Mesut Remzi’, Robert G. Uzzo* 5
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No. of tumours No. of significant MNo. of No. of significan
biopsied complications (%) | seeding (%) bleeding (%)
Neuzillet et al. 8] 88 0 0 0
Shannon et al. [9] 235 2 (0.9) 0 2 (0.9)
Schmidbauer et al. [10] 78 1(1.3) 0 0
Lebret et al. [11] 119 0 0 0
Maturen et al. [12] 152 2 (1.3) 0 2 (1.3}
Volpe et al. [13] 100 1(1) 0 0
Wang et al. [14] 110 2(1.8) 0 1(0.9)
Veltri et al. [15] 150 0 0 0
Leveridge et al. [16] 345 1 (0.3) 0 1(0.3)
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Rationale for Percutaneous Biopsy and Histologic
Characterisation of Renal Tumours

Alessandro Volpe **, Antonio Finelli®, Inderbir S. Gill ¢, Michael A.S. Jewett?”,
Guido Martignoni®, Thomas J. Polascik ¢, Mesut Remzi/, Robert G. Uzzo®
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No. of tumours [ Diagnostic | Accuracy for Accuracy for Accuracy for
biopsied biopsies, % |malignancy, ¥ RCC subtyping % grading %

Neuzillet et al. [8] 88 91 92 92 69.8

Shannon et al, |9} 235 78 100 08 NR

Schmidbauer et al, [10] 78 97 Sensitivity 93.5 91 76
Specificity 100

Lebret et al. [11] 119 79 86 86 46/74

Maturen et al, [12] 152 96 Sensitivity 97.7 NR NR
Specificity 100

Volpe et al. [13] 100 84 100 100 66.7/75"

Wang et al. [14] 110 90.9 100 96.6 NR

Veltri et al. [15] 103 100 NR 93,2 NR

Leveridge et al [16] 345 80.6 99.7 88 63.5




DIAGNOSTIC ACCURACY

TaBLE 2. Accuracy of renal mass needle core biopsies in recent series

No. Malignant
Biopsies/No.
No. Tumors Imaging % Nondiagnostic  Pathologically
References Biopsied Guidance Needle Size (gauge) Biopsies Confirmed % Outeomes

Wood et al® To* CT/US 22 (FNA), 17-20 (cores) 6.3 49/41 Sengitivity 93, accuracy 95
Lechevallier et al® 73 CT 18 21 48726 Concordance biopsy + surgical
diagnosis 89

Hara et al'® a3 CTUS 18 21115 Concordance biopay + surgical
diagnosis 86.7

Caoili ot al*4 26 Us 18 19/4 Sensitivity + specificity 100
Harisinghani et al®® 287 CT 22(FNA), 18 (cores) 17116 Concordance biopsy + surgical
diagnosis 100

Neuzillet et al® B8 CT 18 1 6662 Accuracy 92

Eshed et al* 22 CT 18 A 15/14 Sensitivity 93, specificity 100
Shah et al*® 66 CT/US 18 ' 37115 Accuracy 98

* Combined FNA and needle core biopsies were obtained in most patients.
T Includes only biopsies of Bosniak III complex eystic renal masaes.

Volpe et al., J Urol 2007




RENAL TUMOR BIOPSY
CURRENT UNCERTAINTIES

« Factors related to biopsy technique

— Non standardized pattern of biopsy

» Factors related to renal tumor histology
— difficult differential diagnosis among tumor histotypes
— difficult assessment of Fuhrman grade on biopsy

— Intratumoral heterogeneity

» Factors related to histological assessment of biopsy

— Intraobserver and interobserver variability in the
assessment of biopsy




RENAL TUMOR BIOPSY
HISTORICAL UNCERTAINTIES

- SAFETY

- Bleerding
- Needle trnck seeding

- TECHNIQUE
- Non diagnostic biopsy
- Sampling errors (intratumoral heterogeneity)

- EFFICACY

- Diagnostic accuracy
- Impact on cliiical decision making
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Percutaneous needie biopsy for mdetermenate resal mases: a
national survey of UK consultant urologists
schar A Khant ' lgbal S Shergill?. shella Queresd

! Sandeep N Canieal

325 valid questionnaires
139 (43%) urologists never indicate renal

biopsies

111 (34%) always indicate biopsies for renal
masses

75 (23%) indicate biopsies only in selected

cases

Indications

Reasons

Mass solitary kidney
Bilateral renal masses
History of non-renal cancer
Medically unfit
MDT decision
Metastatic RCC
Lymphoma

False -ve results

Will not alter management
Tumour seeding

Complications

Pathologist's concern

False +ve results

Unavailability of uro-radiologists
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WHAT ARE THE CURRENT REASONS
FOR SELECTIVE INDICATIONS
OF RENAL TUMOR BIOPSY?

* Presence of tumor features leading to lower
diagnostic yield/higher risk of complications

* Presence of patient features limiting the impact of
RTB on clinical decision making




WHAT ARE THE CURRENT REASONS
FOR SELECTIVE INDICATIONS
OF RENAL TUMOR BIOPSY?

* Presence of tumor features leading to lower
diagnostic yield/higher risk of complications

— Cystic renal tumors




Contemporary Results of Percutaneous Biopsy
of 100 Small Renal Masses: A Single Center Experience

A]e'-.*-. andro V. Dl])t‘., Itam 11 M 1ttal Antnnm Flllt‘lll, John R. Kachura, Andrew J. Evans,

At multivariate analysis smaller tumor size
and cystic pattern correlate significantly
with a lower diagnostic yield of biopsies

Odd Ratio 95% CI p-value
1.1-321 0.04
09-149 0.07
1.04 —34 .0 0.05
0.7-96 '
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Outcomes of Small Renal Mass Needle Core Biopsy, Nondiagnostic
Percutaneous Biopsy, and the Role of Repeat Biopsy

Michael . Leveridge ®, Antonio Finelli®, John R. Kachura ¢, Andrew Evans?¥,
Hannah Chung?®, Daniel A. Shiff¢, Kimberly Fernandes ¢, Michael A.S. Jewett?*

Table 3 - Univariate analysis of predictors of a diagnostic small
renal mass biopsy

Predictor Odds ratio 95% (1 p value

Size, cm 2.30 1.54-3.43 <0.0001

(per 1-cm increase)

Tumor type: solid vs cystic 5.73 2.49-13.2 <0.0001 [ e b

mage guidance: US vs 3 Ol1-2.
or US plus CT

Location 1.13 047-2.68 0.009
Mid vs lower pole
upper vs lower pole 0.34 0.15-0.80 Table 4 - Multivariate analysis of predictors of a diagnostic small

renal mass biopsy

Cl = confidence interval; US = ultrasound; CT = computed tomogra

Predictor Odds ratio 95% Cl1 p value
Size, cm {per 1-cm increase) 3.11 1.54-6.28 0.002
Tumor type: solid vs cystic 13.9 3.78-50.7 <0.0001
Biggsies,n—id-i IQaNcey US Vs : 24-4, A3
: : CT or US plus CT
Panf;nts, " il age- 63 yr) Location 0.78 0.24-2.47 0.91
Lesions, n = 314 {mean diameter: Mid vs lower pole
2.5 EI’H] Upper vs lower pole 0.91 0.25-3.32

Cl = confidence interval; US = ultrasound; CT = computed tomography.




Author

Blumenfeld 2010
Chyhrai 2010
Eshed 2004

Hara 2001
Harisinghani 2003
Lebret 2007
Maturen 2007
Menogue 2013
Neuzillet 2004
Rybicki 2003
Schmidbauer 2008a
Sofikerim 2010
Somani 2007
Thullier 2007
Torp-Pedersen 1991a
Volpe 2008

Wood 1999

META-ANALYSIS
DIAGNOSTIC ACCURACY OF RTBs

Core Biopsy Sensitivity

ES (95% Cl)

— 0.9 (0.93, 1.00)
——— 0.93(0.68, 1.00)
————— 1.00(0.78, 1.00)
———— 1.00 (0.83, 1.00)
————— 1.00(0.80, 1.00)
— 0.9 (0.92, 1.00)

— 1.00 (0.96, 1.00)

~ 1.00 (0.97, 1.00)

— 1.00 (0.95, 1.00)

——  0.90(0.82,0.95)
—— 0.95(0.87, 0.99)
———— 092(0.78,0.98)
—— 1.00(0.92, 1.00)
—— 1.00 (0.87, 1.00)
———  0.88(0.78,0.95)
— 1,00 (0.92, 1.00)

— 1.00 (0.93, 1.00)

Number of
Subjects

Author

Bielsa Galli 1999

Harisinghani 2003

Lang 2002

Todd 1999

Cystic Sensitivity

ES (95% Cl)

0.22 (0.03, 0.60)

—1.00(0.80, 1.00)

—— 0.91(0.71,0.99)

0.71 (0.29, 0.96)




Renal Cell
Carcinoma

Core biopsies have a low diagnostic yield for cystic renal masses and should not be recommended
alone In these cases, unless areas with a solid pattern are present (Bosniak IV cysts) (47,50) (LE: 2b)




WHAT ARE THE CURRENT REASONS
FOR SELECTIVE INDICATIONS
OF RENAL TUMOR BIOPSY?

* Presence of tumor features leading to lower
diagnostic yield/higher risk of complications

— Renal tumors <15 mm In size




Contemporary Results of Percutaneous Biopsy
of 100 Small Renal Masses: A Single Center Experience

A]e'-.*-. andro V. Dl])t‘., Itam 11 M 1ttal Antnnm Flllt‘lll, John R. Kachura, Andrew J. Evans,

At multivariate analysis smaller tumor size
and cystic pattern correlate significantly
with a lower diagnostic yield of biopsies

Odd Ratio 95% CI p-value
1.1-32.1 0.04
09-149 0.07
1.04 -34.0 0.05
07-96 0.17
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Outcomes of Small Renal Mass Needle Core Biopsy, Nondiagnostic
Percutaneous Biopsy, and the Role of Repeat Biopsy

Michael . Leveridge ®, Antonio Finelli®, John R. Kachura ¢, Andrew Evans?¥,
Hannah Chung?®, Daniel A. Shiff¢, Kimberly Fernandes ¢, Michael A.S. Jewett?*

Table 3 - Univariate analysis of predictors of a diagnostic small
renal mass biopsy

Predictor Odds ratio 95% (1 p value
Size, cm 2.30 1.54-3.43 <0.0001
W
Tumor type: solid vs cystic 5.73 2.49-13.2 <0.0001 [ e b
Image guidance: US vs CT 1.74 1.01-2.99 0.047
or US plus CT
Location 1.13 047-2.68 0.009
Mid vs lower pole
upper vs lower pole 0.34 0.15-0.80 Table 4 - Multivariate analysis of predictors of a diagnostic small

renal mass biopsy

Cl = confidence interval; US = ultrasound; CT = computed tomogra

Predictor Odds ratio 95% Cl1 p value

Size, cm {per 1-cm increase) 3.11 1.54-6.28 0.002

Biopsies, n= 345 Image guidance: US vs 1.48 0.54-4.09 0.45
: % CT or US plus CT
Patients, n mean age: 63 yr) Location 0.78 0.24-2.47 091

Lesions, n = 314 {mean diameter: Mid vs lower pole
2.5 cm) Upper vs lower pole 0.91 0.25-3.32

Cl = confidence interval; US = ultrasound; CT = computed tomography.




WHAT ARE THE CURRENT REASONS
FOR SELECTIVE INDICATIONS
OF RENAL TUMOR BIOPSY?

* Presence of tumor features leading to lower
diagnostic yield/higher risk of complications

— Tumors in difficult locations (anterior, perihilar)







WHAT ARE THE CURRENT REASONS
FOR SELECTIVE INDICATIONS
OF RENAL TUMOR BIOPSY?

* Presence of patient features limiting the impact of
RTB on clinical decision making
— Patient age

— Patient comorbidities
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Tumor Size Versus Time
Sowery et al, N=22

Chawla et al, N=61

Fujimoto et al, N=6
ouf et al, N=26
Combined

ato etal, N=18 PBosniak et al, N=40

=
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Volpe et al, N=32

Wehle et al, N=29

Mean growth rate 0.28 cm / year

Chawla et al, J Urol, 2006



Histopathological Characteristics of Localized Renal
Cell Carcinoma Correlate With Tumor Size: A SEER Analysis

Jason Rothman, Brian Egleston, Yu-Ning Wong, Kevan Iffrig, Steve Lebovitch
and Robert G. Uzzo*

F Urologic Oneology (4R, 5L, K RGU) Medical Oncology (YW and Blostatistics (BE) of Fox Chase Cancer Center,

>

Totals

8979

6376

Probability of High Grade Disease

3463

Wwww. jurology.com | 29
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Renal Cell
Carcinoma

Recommendations
Surgery is recommended to achieve cure in localized RCC.
Nephron-sparing surgery is recommended in patients with T1a tumours.

Nephron-sparing surgery should be favoured over radical nephrectomy in patients with T1b tumour,
whenever technically feasible.

W > oo
D

Guideline for Management of the Clinical T1 Renal Mass

Steven C. Campbell,*,t Andrew C. Novick,* Arie Belldegrun,8 Michael L. Blute,

George K Chow, hase 1 Dervies o BN, particlarly laparoscopic RN, is very appeal
From the American Urological Association Education and R lﬂg t'ﬂ pElLlEﬂf.S ﬂﬂd ph}"ﬂlﬂlaﬂs hut’ lt‘ 18 greatl}' over-
utilized.” Nephron-sparing approaches should be
considered in all patients with a clinical T1 renal
NCCN Clinical Practice Guidelines in Oncoll mass as an ﬂveﬂidmg pringipler pregumj_ug ade-

quate oncologic control can be achieved, based on

Kidney Cancer

« Nephron-sparing surgery (partial nephrectomy) is appropriate in selected patients, for example:
» Small unilateral tumors (T1a and selected patients T1b)
» Uninephric state, renal insufficiency, bilateral renal masses, familial renal cell cancer




Five-Year Survival After Surgical Treatment for
Kidney Cancer
A Population-Based Competing Risk Analysis

John M. Hollingsworth, mo'

David C. Miller, mp, mps? Age at Diagnosis (years)
Stephanie Daignaul, ms’ 50 - 59 60 - 69 70 - 79
Brent K. Hollenbeck, mp, ms’
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(© 2007 American Cancer Society
DOI 10.1002/cncr.22600
Published online 9 March 2007 in Wiley InterScience (www.interscience.wiley.com).
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CAN IMAGING
SUPPORT CLINICAL CHOICES
IN PATIENTS WITH
LIMITED LIFE EXPECTANCY?

* Providing accurate diagnosis of renal lesions
- Benign/malignant

- Tumor histotype

* Predicting tumor aggressiveness



Renal oncocytoma: CT features cannot reliably
distinguish oncocytoma from other renal
neoplasms Clinical Radiology (2009) 64, 517—522

S. Choudhary?, A. Rajesh®*, N.J. Mayer®, K.A. Mulcahy?, A. Haroon?

Departments of °Radiology, and "Pathology, University Hospitals of Leicester NHS Trust, Leicester
General Hospital, Leicester, UK

CONCLUSION: Renal oncocytoma is typically described as being hypervascular and homogeneous, with a charac-
teristic central stellate scar on CT. The present study demonstrates that these imaging features are found in
only a small proportion of these tumours. Therefore, imaging characteristics alone are unreliable when differ-

toma and renal cell carcinonia, and histopatnological diagnosis remains the reference

S




CONTRAST ENHANCED MRI

Renal Cortical Tumors: Use of
Multiphasic Contrast-enhanced MR
Imaging to Differentiate Benign and
Malignant Histologic Subtypes'

Materials and The mnstitutional review board waived informed consent

N ~ S
Methods: and approved this retrospective HIPAA-compliant study
of 138 patients who underwent preoperative contrast-
enhanced MR imaging during the period of January
2004-December 2008, At surgery, 152 renal tumors wers

Radiology 2012




CONTRAST ENHANCED MRI

Percentage change in signal intensity
between precontrast and each postcontrast phase

) oy

Clear cell RCC

% Change in Signal Intensity
n
3

Corticomedullary Nephrographic




CONTRAST ENHANCED MRI

Percentage change in signal intensity (%SI change)
between precontrast and each postcontrast phase

Oncocytoma |
Clear cell RCC
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AJR 2010 MRI Features of Renal Oncocytoma
and Chromophobe Renal Cell
Carcinoma

Andrew B. Rosenkrantz! OBJECTIVE. The purpose of this study was 1|~1Lrnm[:~‘|.rn ely describe the ]"-,IR[t atures of 1]1;

Nicole Hindman? pathologically related entities renal oncocyto
Erin F. Fitzgerald! MATERIALS AND METHODS. Tower

Benjamin E. Niver! cocytoma md 15 of Lh:nmnphnm RCC

Jonathan Melamed?
James 5. Bahh!

Central scar 50.0(14/28) 33.3(5/15) 0.2920 60.7(17/28) 40.0(6/15) 0.2092
Segmental enhancement inversion 28.61(8/28) 13.32(2/15) 0.2640 42.9(12/28) 26.7 (4/15) 0.2960

resfive of renal oncocytoma in limit-

ed contexts, were observed in a similar pro-
portion of the two lesions. No MREI features
were 1'r:~]mhli~ for differentiating these two
entifies plogic exami nﬂu:.'un rematns




DIFFUSION WEIGHTED MRI

Renal Cell Carcinoma: Diffusion-

. . Wang et al
weighted MR Imaging for Subtype Radiology
Differentiation at 3.0 T* 2010

N
on

In conclusion, clear cell and non-
clear cell RCCs possess different dif-
fusion characteristics that can be dis-

%] tinguished with high sensitivity and

o
o

—
(3
1

specificity when b values of 0 and 800

sec/mm? are used to caleulate the ADC,

potentially improving the accuracy of

ADC Value (x10-3 mm2/s)
°

ot
o

pretreatment diagnosis and selection of
clinical therapy.

o
o

CCRCC PRCC CRCC CCRCC PRCC CRCC
b=500 b=800




DIFFUSION WEIGHTED MRI

Renal Lesions: Characterization with .
o | | Taouli,
Ditfusion-weighted Imaging versus : Radiology

Contrast-enhanced MR Imaging 2003

DW MRI can be
used to characterize
renal lesions;
however, compared
with CE-MRI, it is
less accurate.

Lesion type



Contents lists available at ScienceDiract

European Journal of Radiology

journal homepage: www.alsevier.com/locate/ejrad
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Utility and limitations of 3-Tesla diffusion-weighted magnetic \‘!)thm
resonance imaging for differentiation of renal tumors

S. Sevcenco™', G. Heinz-Peer”?, L. Ponhold ™, D. Javor ", F.E. Kuehhas*',
H.C.Klingler®', M. Remzi®?, P. Weibl®-!, S.F. Shariat®', P.A. Baltzer"*

* Medical University of Vienna, Dept. of Urology, Waehringer Gartel 18-20, 1090 Vienna, Austria
Y Medical University of Vienna, Dept. of Biomedical Imaging and Image-guided Therapy, Waehringer Gartel 18-20, 1090 Vienna, Austria
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ADC In 10-6 mm2/s

ADC in 10-6 mm2/s

:

T
G2

Fuhrmann Grading




- High, but not excellent accuracy for the diagnosis of
malighancy

- Poor ability to differentiate oncocytomas and “fat
free" epitelioid angiomyolipomas




CT/IMAGING

Limited ability to differentiate tumor aggressiveness




Small renal masses
Treatment options

TUMOR CHARACTERISTICS
SIZE

| OPEN NSS | LOCATION LAPAROSCOPIC
NSS

GROWTH PATTERN -
ROBOT-ASSISTED
NSS

EXOPHYTIC RATE

INDICATIONS
ABSOLUTE
RELATIVE

THERAPIES

PATIENT CHARACTERISTICS
AGE
COMORBIDITIES




We need better
histological definition
by percutaneous
needle biopsy

Malignancy

Grade
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Renal Cell
Carcinoma

Renal tumour biopsy is recommended before ablative therapy and systemic therapy without previous |C
pathology.

Percutaneous biopsy is recommended in patients in whom active surveillance is pursued. G

Percutaneous renal tumour biopsy should be obtained with a coaxial technique. C

Follow-up for Clinically Localized Renal Neoplasms:
AUA Guideline

Sherri M. Donat, Mireya Diaz, Jay Todd Bishoff, Jonathan A. Coleman,
Philipp Dahm, Ithaar H. Derweesh, S. Duke Herrell lll, Susan Hilton, Eric Jonasch,
Daniel W. Lin, Victor E. Reuter and Sam S. Chang

16. Percutaneous biopsy may be considered in)
patients planning to undergo active surveil-
lance. (Option; Evidence Strength: Grade C)




Active Surveillance of Small Renal Masses: Progression Patterns of
Early Stage Kidney Cancer

Michael A.S. Jewett **, Kamal Mattar®, Joan Basiuk °, Christopher G. Morash?®,

Stephen E. Pautler®, D. Robert Szemensd Simon Tanguay °, Ricardo A. Rendon/,

Martin E. Gleave?, Durrel E. Drachenberg Raymnnd Chow', Hannah Chung®, Joseph L. Chin’,
Neil E. Fleshner®, Andrew J. Evans*, Brenda L. Gallie', Masoom A. Haider™, John R. Kachura™
Ghada Kurban®, Kimberly Fernandes n Antonio Finellt'"
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WHAT CAN RTB PROVIDE
IN CLINICAL MANAGEMENT OF SRMs?

It may support "extreme"” nephron-sparing treatment in
young patients with large, anatomically complex tumors
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WANAGEA "OF SRMs?

It may support clinical decisions in patients with
multiple and bilateral renal masses




WHAT CAN RTB PROVIDE
IN CLICAL MANAGEMENT OF SRMs?

To avoid some unnecessary surgeries for benign pathology

To support decision making in pts with SRMs who are
candidates for conservative treatment

To better define the oncologic outcomes of minimally-
invasive ablative therapies

To support in the choice of the best treatment for
patients with metastatic RCC




CONCLUSIONS

Percutaneous biopsy is safe and adequate
biopsy cores yields an accurate
histological diagnosis in the majority of
cases

Current abdominal imaging does not have
an optimal accuracy and provides poor
information for the selection of patients
for a non-surgical treatment




CONCLUSIONS

Renal tumor biopsy is not necessary for
most solid contrast-enhancing renal
masses in young and fit patients with long
life expectancy

Renal fumor biopsy should not be
performed for cystic lesions Bosniak <3
and has a lower diagnostic yield for
smaller (<15mm) tumors




CONCLUSIONS

Renal tumor biopsy is important for treatment
decision-making in selected patients

It should be recommended:
v' for renal masses with indeterminate imaging

v in patients with SRMs who are candidates for
non-surgical treatment

v' in patients with metastatic RCC who are not
candidates for cytoreductive nephrectomy



CONCLUSIONS

Further studies are needed to define
standardized patterns of biopsy and to
optimize the diaghostic yield and the
accuracy of biopsies in defining tumor
histotype and grade

The use of cytogenetics, molecular biology,
microarrays may potentially lead to a
further increase of the clinical utility of
percutaneous biopsy of renal tfumors




