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The current role of renal biopsy in the management of 
localized renal tumors
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ABSTRACT
Introduction:Introduction: In the current era of nephron-sparing surgery (NSS) for localized tumors, pretreatment tissue biopsy is being 
revisited and re-evaluated. Whether a renal biopsy can supplement imaging investigations to change patient management 
is a subject of current research.
Materials and Methods:Materials and Methods: We performed a database search in PubMed for manuscripts from 1988 to 2008 using the appropriate 
keywords. Manuscripts were selected according to their relevance to the current topic and incorporated into this review.
Results:Results: Preoperative renal biopsy has been utilized to effectively distinguish between benign and malignant tumors localized 
to the kidney with minimal additional morbidity attributable to the procedure. Tissue diagnosis can also potentially grade 
renal tumors and uncover unusual malignancies. Although its acceptance remains limited, with fear of false negative 
results, bleeding and tumor seeding, its ability to infl uence management decisions has been demonstrated in literature.
Conclusions:Conclusions: The role of preoperative renal biopsy for localized renal tumors is likely to increase rapidly in the coming 
times. With the expanding scope and utilization of NSS, this diagnostic modality will fi nd increased applicability and 
acceptance in individualizing management protocols in the future.
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INTRODUCTION 

With the advent of newer imaging modalities and their 
widespread application for specifi c and nonspecifi c 
complaints, there has been an increase in the diagnosis 
of incidentally detected small renal tumors.[1,2] Earlier 
discovery of these lesions has allowed the application 
of more minimally invasive therapies, particularly 
nephron-sparing surgery (NSS) (laparoscopic or robot-
assisted partial nephrectomy) and ablative technology 
(cryoablation and radiofrequency ablation).[3] 

The role of pretreatment histological (percutaneous 
renal biopsy) or cytological (fi ne-needle aspiration 
(FNA)) analysis of the small renal mass has continuously 
evolved during the recent years. After being largely 
disregarded, renal biopsy has found recent acceptance 
in selected clinical situations and is now being 
increasingly used for the evaluation of small renal 
masses (SRM) <4 cm in diameter.

METHODS

We performed a database search in PubMed for 

manuscripts from 1988 to 2008 using the following 
keywords: “renal biopsy”, “renal fi ne-needle aspiration 
cytology”, “nephron-sparing surgery” and “small renal 
tumors”. Manuscripts were selected according to their 
relevance to the current topic and incorporated into this 
review. Details pertaining to biopsy accuracy for diagnosis 
- particularly histological subtype and tumor grade, false 
negative rate and complications were collected.

CURRENT ROLE OF RENAL BIOPSY

Historically, renal core-biopsy or, to a lesser degree, 
fi ne-needle aspiration cytology (FNAC) has been used to 
establish a tissue diagnosis in a renal mass with metastases, 
an unresectable renal mass, a patient unfi t for surgery 
or indeterminate diagnosis with a suspicion of either an 
infectious process or an unusual malignancy (e.g., lymphoma, 
renal capsular sarcoma).[4,5] The role of renal biopsy in 
localized resectable renal tumors has been curtailed to a 
large extent with most surgeons basing their management 
protocols on fi ndings of an enhancing mass determined by 
axial imaging.

Imaging modalities however have a limited accuracy in the 
diagnosis, characterization and prognosis of a localized SRM. 
Dechet et al. observed a sensitivity of 74% and a specifi city of 
20% for the CT scan in the evaluation and characterization 
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of SRMs in comparison to permanent sectioning of the 
histopathological specimen.[6] Cross-sectional imaging is 
effective in diagnosing the presence of a SRM but is unable 
to differentiate a malignancy from a benign tumor (e.g., 
oncocytoma) in a large proportion of cases.[7] Moreover, 
subsequent tumor behavior can be more accurately assessed 
on histopathological determination and grading (obtained 
on biopsy), especially in ablative or active surveillance 
protocols. In view of these shortcomings, there has been a 
resurgence of interest in renal biopsy in relation to localized 
renal tumors presenting in a variety of clinical scenarios.

BENIGN VERSUS MALIGNANT TUMORS

Currently, the standard of care for SRMs is open or 
laparoscopic partial nephrectomy. However, a large 
proportion of these tumors subjected to surgery are found 
to be benign in the fi nal histopathology. Frank et al. reported 
benign pathology in 30% of SRMs treated by radical or 
open partial nephrectomy at the Mayo clinic.[8] Link et 
al. similarly reported a 33.6% rate of detection of benign 
disease in tumors removed by partial nephrectomy.[9] Other 
authors have reported a lower incidence of benign tumors, 
in the range of 19%–26%, among T1a lesions removed by 
surgery.[10,11]  

Owing to these fi ndings, there is a recent concern regarding 
the large number of unnecessary surgeries being performed 
in patients, who could otherwise have been safely observed. 
This has led to an increased interest in pretreatment biopsy 
with the aim of differentiating benign from malignant 
tumors. Vasudevan et al. retrospectively reviewed data on 
core biopsies performed for incidental renal masses over a 
5-year period. Among the 100 biopsies performed on 92 
patients, 70 were considered diagnostic. These diagnostic 
biopsies could effectively distinguish malignant from 
benign pathology with a 100% sensitivity and specifi city 
in comparison to the nephrectomy specimen.[12]  

The importance of this technique lies in its potential to 
decrease the number of nephrectomies (radical or partial) 
inadvertently being performed for benign tumors. Using 
a policy of routine biopsy for tumors <4 cm, Neuzillet et 
al. could avoid surgery in 15.9% of such patients.[13] On 
follow-up, no cancer was detected in these patients after 
the diagnosis of a benign tumor on preoperative biopsy. 

Similarly, surgery could be avoided in 44% of patients 
in another series after accurate characterization of the 
tumor by preoperative biopsy.[14] In a recent retrospective 
analysis of 152 renal biopsies, malignancy was detected in 
56% and benign disease was confi rmed in 40% patients. A 
nondiagnostic biopsy was only observed in 4%. As such, 
sensitivity for malignancy was 97.7% with a specifi city of 
100%. Positive and negative predictive value of renal mass 
biopsy was 100% for both. In their series, at least 60.5% 
biopsy results signifi cantly impacted clinical management 

and infl uenced decision-making with regard to offering the 
patient conservative management vis-a-vis a therapeutic 
modality.[15] Although the current standard of care for 
enhancing, small, solid renal masses does not involve routine 
use of preoperative biopsy, its use is likely to increase 
in light of new evidence supporting its accurate role for 
distinguishing malignant from benign tumors in this clinical 
scenario.

GRADING OF RENAL CELL CARCINOMA

Renal cell carcinoma (RCC) encompasses a wide spectrum 
of disease processes with its clinical behavior and outcome 
varying on the basis of disease stage and grade. Nuclear 
grading is considered an important predictor of survival 
in RCC.

[16,17] The incidence of metastases also progressively 
increases with increasing tumor grade.[18] Most of the 
incidentally detected renal masses are small, low grade 
tumors, which grow slowly and have a low metastatic 
potential.[19] The majority of these tumors are amenable to 
NSS and may be effectively treated by partial nephrectomy 
or other ablative techniques. For tumors that are larger than 
4 cm in size, preoperative information regarding the grade 
of the tumor may facilitate management decisions with 
regard to choosing between NSS and radical nephrectomy. 
Al Nazer et al. performed preoperative FNA on 18 patients 
undergoing nephrectomy for suspected RCC and graded 
them from grade I to IV on the basis of cellularity, nuclear 
to cytoplasmic (N/C) ratios, nuclear pleomorphism and the 
presence of naked nuclei and prominent nucleoli. They 
found a 100% correlation with the Fuhrman’s grading 
system performed on the nephrectomy specimens when 
the tumors were classifi ed as low or high grade and a 72.2% 
correlation when the tumors were compared grade for 
grade with the Fuhrman’s system.[20] Similarly, in a recent 
series of 100 renal biopsies, Volpe et al. reported an 84% 
diagnostic rate with 100% histopathological concordance in 
patients undergoing subsequent nephrectomy. Moreover, 
RCC subtyping and grading was possible in 93% and 68% 
of the biopsies with a concordance rate of 100% and 66% 
respectively.[21]

Further evaluation and establishment of tumor grading on 
preoperative FNA or percutaneous biopsy may in the near 
future, make it easier to offer appropriate individualized 
management strategies to patients with similar imaging 
findings. It is likely that increasing numbers of larger 
tumors would come under consideration for NSS without 
compromising patient outcomes.

UNUSUAL RENAL MASSES

With a recent increase in the use of preoperative renal 
biopsy, many unusual and rare renal tumors have been 
assessed cytologically and histologically. Many variants 
of sarcomas arising from the kidney or its capsule 
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have been studied and characterized by preoperative 
FNA.[5,22-24] Johnson et al. evaluated the cytological features 
of primary renal angiosarcoma and correlated them to the 
fi nal histopathology.[24] Similarly, Silverman et al. diagnosed 
and characterized a low-grade fi bromyxoid sarcoma arising 
from the renal capsule by performing a preoperative FNA 
and correlated the fi ndings to the nephrectomy specimen.[5]

Uncommon variants of RCC have also been diagnosed 
and evaluated preoperatively through renal biopsy 
techniques.[25-27] Sarode et al. and Ono et al. reported 
the distinctive features of collecting duct carcinoma on 
preoperative renal FNA, while Salamanca et al. recently 
elucidated the FNA fi ndings of chromophobe RCC.[25-27] 
Similar reports characterizing the features of benign tumors 
such as angiomyolipoma and oncocytoma have also emerged 
in literature recently and have greatly increased the current 
knowledge regarding preoperative cytological diagnosis of 
renal masses.

With an increased understanding of the distinctive 
features of various renal masses, benign and malignant, an 
experienced renal pathologist can often defi ne the exact 
diagnosis preoperatively, thereby greatly facilitating an 
optimum strategy for subsequent patient management.[28,29]

ACTIVE SURVEILLANCE PROTOCOLS

 Active surveillance for small renal tumors is now considered 
a viable treatment option in selected patients.[30,31] Slow 
growth rates of small renal masses and a low metastatic 
potential has prompted some experts to routinely consider 
watchful waiting as a management protocol in elderly 
patients (>75 years) and in patients with considerable 
comorbidities.[30] Moreover, a delayed intervention has 
been shown not to result in any signifi cant disadvantage 
to the patient in terms of subsequent upstaging at the time 
of the subsequent surgical intervention.[31] In light of this 
recent evidence, some authors have recommended that 
active surveillance should be considered a frontline option 
for renal tumors of size <3 cm and sometimes even in 
tumors of size up to 5 cm.[3] This shift in policy toward less 
aggressive modes of management and active surveillance 
protocols can be greatly facilitated by advances in biopsy 
techniques and interpretation. It can enable less aggressive 
tumors to be safely observed in a large proportion of cases 
and avoid the inherent morbidities associated with a 
surgical intervention.

ABLATIVE TREATMENT PROTOCOLS

Percutaneous and laparoscopic ablative techniques such 
as RFA and cryoablation have shown promising early and 
intermediate term results and now form an important part of 
the surgical armamentarium against localized renal tumors. 
The major attractions of this form of treatment are their 

technical ease, lesser morbidity and a lower complication 
rate. These procedures inherently do not involve removal 
of a specimen for histopathology and unless specifi c biopsies 
are taken beforehand, may result in the ablation of many 
benign lesions, which could otherwise have been managed 
conservatively. Moreover, residual or recurrent disease after 
treatment is found in 11.1% of tumors treated by RFA and 
1.8% of tumors treated by cryoablation.[32] Conventionally, 
this is detected by enhancement of the tumor remnant 
on follow-up CT scan after treatment with the above 
modalities. Further management of such a situation can be 
greatly facilitated with knowledge of the histopathological 
characteristics of the tumor from a biopsy obtained 
preoperatively. Evaluation and assessment of the long-
term outcomes of these modalities also warrants that this 
information should be recorded since approximately 25% of 
the tumors undergoing this type of treatment may actually 
be benign and would not be prone to recurrence in any 
case.[33] Thus, as the scope and indications of these ablative 
treatment protocols evolve, it is likely that preoperative 
and follow-up renal biopsies will play an increasing role in 
the near future.

BIOPSY VERSUS FNA

Although, fi ne-needle aspiration (FNA) of the renal mass 
is considered less invasive than percutaneous biopsy 
techniques, its accuracy and diagnostic yield has not been 
able to match up to the coaxial biopsy procedure using 
the 18G core biopsy needle. Schmidbauer et al. performed 
simultaneous FNA and renal biopsy in patients with a mean 
tumor size of 4 cm. The yield from FNA was insuffi cient 
for diagnosis in 11% of patients as compared to 3% in 
biopsy. Sensitivity for detection of malignancy was 90.6% 
and 95.2%, while specifi city was 100% and 100% for FNA 
and biopsy, respectively. RCC subtype could be accurately 
diagnosed in 86% of cases by FNA compared with 91% of 
cases by biopsy. Similarly, FNA could accurately discern 
the Fuhrman’s grade in only 28% of patients vis a vis 76% 
in case of renal biopsy.[34]

Hence, while some centers continue to use the FNA 
technique, most authors suggest the use of the coaxial 
percutaneous renal biopsy method to enhance the diagnostic 
yield, sensitivity and specifi city of the procedure, thereby 
facilitating therapeutic decision-making.

CHOICE OF IMAGING MODALITY

Ultrasonography and CT are the commonly used modalities 
for guiding renal biopsy or FNA. Although these 2 imaging 
techniques have not been compared within the purview 
of a clinical trial, each of these has its own advantages and 
limitations. While ultrasound has the advantages of easy 
portability and accessibility, real-time imaging and lesser 
cost, it is entirely operator dependent with a steep learning 
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curve. Although CT-guided biopsy techniques are easier to 
master and permit better visualization of internal organs 
and the needle track, they are relatively more cumbersome, 
entail greater cost and do not permit real-time visualization 
of the needle at the time of insertion with the patient outside 
the gantry.[35]

PERCEPTIONS IN CLINICAL PRACTICE

In spite of recent advances in the techniques and role of 
preoperative renal percutaneous biopsy, its acceptance 
in contemporary urological practice remains limited. In 
a survey of 272 urologists at the 23rd World Congress of 
Endourology, Kummerlin et al. reported that 55.9% of 
surgeons never performed a biopsy and 41.8% performed 
it only in rare clinical circumstances. In fact, there was 
only 1 (0.5%) respondent who stated that he/she asked for 
a preoperative biopsy more than half the time.[36] Although 
this scenario is likely to change in the future, it may take a 
while before research in this fi eld impacts current clinical 
practice.

COMPLICATIONS AND FALLACIES OF RENAL 
BIOPSY

Pneumothorax, renal bleeding, subcapsular hematomas 
and pseudoaneurysm formation have all been reported 
in patients undergoing renal biopsy.[37-39] The overall 
complication rate however remains acceptably low with 
most series reporting a <2% incidence and some reporting 
no complications.[15,40] Routine preoperative assessment of 
coagulation profi le and observation for a few hours after the 
biopsy is considered suffi cient for the safe implementation 
of the biopsy protocol. 

Occasional case reports have described needle tract seeding 
after renal tumor biopsy.[41] However, most contemporary 
series with longitudinal follow-up have not encountered 
this phenomenon and as such this entity, on account of 
its extreme rarity, is not considered a viable deterrent to 
renal biopsy by most experts. Some authors have speculated 
that a coaxial biopsy technique (performed through an 
outer sheath) may prevent tumor seeding in the tract by 
preventing multiple passes of the biopsy needle directly 
through the body wall.[42]

The incidence of nondiagnostic biopsies is often regarded as 
a potential deterrent to routine renal biopsies for localized 
renal tumors. However, current studies suggest that with 
expertise and experience, a vast majority of procedures 
performed can yield defi nitive diagnostic information with 
a high degree of accuracy. In an analysis of 66 biopsies, 79% 
were considered diagnostic with 98% accuracy.[43] In another 
large series of 152 biopsies, only 4% of the biopsies were 
considered nondiagnostic.[15] Thus, with further refi nements 

in technique, it is likely that the yield of nondiagnostic 
biopsies will progressively decrease, thereby resulting in a 
greater impact on subsequent patient management.

CONCLUSIONS 

Preoperative percutaneous renal biopsy for localized renal 
masses remains a controversial procedure with limited 
acceptability among urological surgeons. Recent advances 
in techniques and interpretation have, however, greatly 
increased its diagnostic accuracy and applicability. It is now 
possible to effectively and accurately discern between benign 
and malignant neoplasms and even to grade renal tumors 
with this methodology. With expanding indications of NSS 
and wider application of ablative procedures, this diagnostic 
technique is set to play a greater role in management 
protocols for localized renal masses. Further validation and 
standardization of both, the biopsy technique as well as its 
interpretation is required before this modality is widely 
accepted in contemporary urological practice.

REFERENCES

1. Hock LM, Lynch J, Balaji KC. Increasing incidence of all stages of 
kidney cancer in the last 2 decades in the United States: an analysis 
of surveillance, epidemiology and end results program data. J Urol 
2002;167:57-60. 

2. Chow WH, Devesa SS, Warren JL, Fraumeni Jr JF. Rising incidence of 
renal cancer in the United States. JAMA 1999;281:1628-31. 

3. Benway BM, Bhayani SB. Approach to the small renal mass: weighing 
treatment options. Curr Urol Rep 2009;10:11-6. 

4. Niceforo J, Coughlin BF. Diagnosis of renal cell carcinoma: value 
of fine-needle aspiration cytology in patients with metastases or 
contraindications to nephrectomy. Am J Roentgenol 1993;161:1303-5. 

5. Silverman JF, Nathan G, Olson PR, Prichard J, Cohen JK. Fine-needle 
aspiration cytology of low-grade fibromyxoid sarcoma of the renal 
capsule (capsuloma). Diagn Cytopathol 2000;23:279-83. 

6. Dechet CB, Zincke H, Sebo TJ, King BF, LeRoy AJ, Farrow GM, et al. 
Prospective analysis of computerized tomography and needle biopsy 
with permanent sectioning to determine the nature of solid renal 
masses in adults. J Urol 2003;169:71-4. 

7. Davidson AJ, Hayes WS, Hartman DS, McCarthy WF, Davis CJ Jr. Renal 
oncocytoma and carcinoma: failure of differentiation on CT. Radiology 
1993;186:693-6. 

8. Frank I, Blute ML, Cheville JC, Lohse CM, Weaver AL, Zincke H. Solid 
renal tumors: an analysis of pathological features related to tumor 
size. J Urol 2003;170:2217-20. 

9. Link RE, Bhayani SB, Allaf ME, Varkarakis I, Inagaki T, Rogers C, et al. 
Exploring the learning curve, pathological outcomes and perioperative 
morbidity of laparoscopic partial nephrectomy performed for renal 
mass. J Urol 2005;173:1690-4.

10. Duchene DA, Lotan Y, Cadeddu JA, Sagalowsky AI, Koeneman KS. 
Histopathology of surgically managed renal tumors: analysis of a 
contemporary series. Urology 2003;62:827–30.

11. Schachter LR, Cookson MS, Chang SS, Smith JA, Dietrich MS, Jayaram G, 
et al. Frequency of benign renal cortical tumors and histologic subtypes 
based on size in a contemporary series: what to tell our patients. J 
Endourol 2007;21:819–23.

12. Vasudevan A, Davies RJ, Shannon BA, Cohen RJ. Incidental renal 
tumours: the frequency of benign lesions and the role of preoperative 
core biopsy. BJU Int 2006;97:946-9. 

Gautam, et al.: Renal biopsy in localized renal tumors



Indian Journal of Urology 498| October-December 2009 |

13. Neuzillet Y, Lechevallier E, Andre M, Daniel L, Coulange C. Accuracy 
and clinical role of fine needle percutaneous biopsy with computerized 
tomography guidance of small (less than 4.0 cm) renal masses. J Urol 
2004;171:1802-5.

14. Wood BJ, Khan MA, McGovern F, Harisinghani M, Hahn PF, Mueller 
PR. Imaging guided biopsy of renal masses: indications, accuracy and 
impact on clinical management. J Urol 1999;161:1470-4. 

15. Maturen KE, Nghiem HV, Caoili EM, Higgins EG, Wolf JS Jr, Wood DP Jr. 
Renal mass core biopsy: accuracy and impact on clinical management. 
AJR Am J Roentgenol 2007;188:563-70. 

16. Hellsten S, Berge T, Wehlin L. Unrecognized renal cell carcinoma,clinical 
and diagnostic aspects. Scand J Urol Nephrol 1981;15:269–72. 

17. Medeiros LJ, Gelb AB, Weiss LM. Renal cell carcinoma, prognostic 
significance of morphologic parameters in 121 cases. Cancer 
1988;61:1639–51. 

18. Fuhrman S, Lasky L, Limas C. Prognostic significance of morphologic 
parameters in renal cell carcinoma.Am J Surg Pathol 1982;6:655–63.

19. Konnak JW, Grossman HB. Renal cell carcinoma as an incidental finding. 
J Urol 1985;134:1094–6. 

20. Al Nazer M, Mourad WA. Successful grading of renal-cell carcinoma in 
fine-needle aspirates. Diagn Cytopathol 2000;22:223-6. 

21. Volpe A, Mattar K, Finelli A, Kachura JR, Evans AJ, Geddie WR, et al. 
Contemporary results of percutaneous biopsy of 100 small renal 
masses: A single center experience. J Urol 2008;180:2333-7.

22. Vesoulis Z, Rahmeh T, Nelson R, Clarke R, Lu Y, Dankoff J. Fine needle 
aspiration biopsy of primary renal synovial sarcoma: A case report. 
Acta Cytol 2003;47:668-72. 

23. Johnson VV, Gaertner EM, Crothers BA. Fine-needle aspiration of renal 
angiosarcoma. Arch Pathol Lab Med 2002;126:478-80. 

24. Krishnamurthy S, Bharadwaj R. Fine needle aspiration cytology of clear 
cell sarcoma of the kidney: A case report. Acta Cytol 1998;42:1444-6. 

25. Sarode VR, Islam S, Wooten D, Watumull LM, Molberg K, Ashfaq R. Fine 
needle aspiration cytology of collecting duct carcinoma of the kidney: 
report of a case with distinctive features and differential diagnosis. 
Acta Cytol 2004;48:843-8. 

26. Ono K, Nishino E, Nakamine H. Renal collecting duct carcinoma: Report 
of a case with cytologic findings on fine needle aspiration. Acta Cytol 
2000;44:380-4. 

27. Salamanca J, Alberti N, López-Ríos F, Perez-Barrios A, Martínez-González 
MA, de Agustín P. Fine needle aspiration of chromophobe renal cell 
carcinoma. Acta Cytol 2007;51:9-15. 

28. Pancholi V, Munjal K, Jain M, Munjal S, Agrawal R, Nandedkar S. 
Preoperative diagnosis of renal angiomyolipoma with fine needle 
aspiration cytology: A report of 3 cases. Acta Cytol 2006;50:466-8. 

29. Gupta RK, Delahunt B, Wakefield J. Preoperative diagnosis of bilateral 
renal oncocytoma by needle aspiration cytology: A case report. Acta 
Cytol 1991;35:742-5. 

30. Abouassaly R, Lane BR, Novick AC. Active surveillance of renal masses 

in elderly patients. J Urol 2008;180:505-9. 
31. Kouba E, Smith A, McRackan D, Wallen EM, Pruthi RS. Watchful waiting 

for solid renal masses: insight into the natural history and results of 
delayed intervention. J Urol 2007;177:466–70. 

32. Hegarty NJ, Gill IS, Desai MM, Remer EM, O’Malley CM, Kaouk JH. Probe-
ablative nephron-sparing surgery: Cryoablation versus radiofrequency 
ablation. Urology 2006;68:7–13. 

33. Kyle CC, Wingo MS, Carey RI, Leveillee RJ, Bird VG. Diagnostic yield of 
renal biopsy immediately prior to laparoscopic radiofrequency ablation: 
a multicenter study. J Endourol 2008;22:2291-3.

34. Schmidbauer J, Remzi M, Memarsadeghi M, Haitel A, Klingler HC, 
Katzenbeisser D, et al. Diagnostic accuracy of computed tomography-
guided percutaneous biopsy of renal masses. Eur Urol 2008;53:1003–
12.   

35. Volpe A, Kachura JR, Geddie WR, Evans AJ, Gharajeh A, Saravanan A, et 
al. Techniques, safety and accuracy of sampling of renal tumors by fine 
needle aspiration and core biopsy. J Urol 2007;178:379-86.

36. Kümmerlin IP, Borrego J, Wink MH, Van Dijk MM, Wijkstra H, de la 
Rosette JJ, et al. Nephron-sparing surgery and percutaneous biopsies 
in renal-cell carcinoma: a global impression among endourologists. J 
Endourol 2007;21:709-13. 

37. Wehle MJ, Grabstald H. Contraindications to needle aspiration of a 
solid renal mass: Tumour dissemination by renal needle aspiration. J 
Urol 1986;136:446- 8. 

38. Voiculescu A, Brause M, Engelbrecht V, Sandmann W, Pfeiffer T, 
Grabensee B. Hemodynamically relevant hematuria several months 
after biopsy of a kidney graft: an unusual cause. Clin Nephrol 
2003;59:217–21. 

39. Campbell SC, Novick AC, Herts B, Fischler DF, Meyer J, Levin HS, et al. 
Prospective evaluation of fine needle aspiration of small, solid renal 
masses: accuracy and morbidity. Urology 1997;50:25–9. 

40. Brierly RD, Thomas PJ, Harrison NW, Fletcher MS, Nawrocki JD, Ashton-
Key M. Evaluation of fine-needle aspiration cytology for renal masses. 
BJU Int 2000;85:14-8. 

41. Kiser GC, Totonchy M, Barry JM. Needle tract seeding after percutaneous 
renal adenocarcinoma aspiration. J Urol 1986;136:1292–3.

42. Eshed I, Elias S, Sidi AA. Diagnostic value of CT guided biopsy of 
indeterminate renal masses. Clin Radiol 2004;59:262–7.

43. Shah RB, Bakshi N, Hafez KS, Wood DP Jr, Kunju LP. Image-guided biopsy 
in the evaluation of renal mass lesions in contemporary urological 
practice: indications, adequacy, clinical impact, and limitations of the 
pathological diagnosis. Hum Pathol 2005;36:1309-15. 

How to cite this article: Gautam G, Zorn KC. The current role of renal 
biopsy in the management of localized renal tumors. Indian J Urol 2009;25:
494-8.

Source of Support: Nil, Confl ict of Interest: None declared.

Gautam, et al.: Renal biopsy in localized renal tumors


