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Purpose: The purpose of this study was to evaluate patient, tumor and technical
factors associated with procedural complications and nondiagnostic findings
following percutaneous core renal mass biopsy.

Materials and Methods: We reviewed core renal mass biopsies from 2000 to
2017. Complications at 30 days or less were graded using the Clavien-Dindo
system. Univariate and multivariable analyses were done to evaluate associa-
tions between clinical characteristics and the risk of complications or non-
diagnostic findings.

Results: Of the 1,155 biopsies performed in a total of 965 patients procedural
complications were identified in 24 patients (2.2%), including 5 (0.4%) with major
complications (Clavien 3a or greater). No patients were identified with tumor
seeding of the biopsy tract. Patient age, body mass index, gender, Charlson co-
morbidity index, smoking, mass diameter, nephrometry score, number of cores and
prior biopsy were not associated with complication risk (p [ 0.06 to 0.53). Com-
plications were not increased for patients on aspirin or those with low platelets
(25,000 to 160,000/ml blood) or a mildly elevated INR (international normalized
ratio) (1.2 to 2.0, p [ 0.16, 0.07 and 0.50, respectively). The complication risk was
not increased during the initial 50 cases of a radiologist or when a trainee was
present (p [ 0.35 and 0.12, respectively). Nondiagnostic findings were present in
14.6% of biopsies. Independent predictors included cystic features, contrast
enhancement, mass diameter and skin-to-mass distance (p <0.001, 0.002, 0.02 and
0.049, respectively). Radiologist experience was not associated with the non-
diagnostic rate (p [ 0.23). Prior nondiagnostic biopsy was not associated with an
increased nondiagnostic rate on subsequent attempts (19.2% vs 14.2%, p [ 0.23).

Conclusions: Procedural complications following biopsy are rare even with low
serum platelets, a mildly elevated INR or when the patient remains on aspirin.
Cystic features, hypo-enhancement on imaging, a smaller mass diameter and a
longer skin-to-tumor distance increase the risk of nondiagnostic findings.
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PERCUTANEOUS renal mass biopsy may
be helpful to evaluate patients with
radiologically diagnosed renal masses.

The AUA guidelines recommend
discussing the procedural related
risks with patients before obtaining
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a biopsy.1 Although the overall rate of biopsy
related complications is low,2,3 few studies have
described the risks of biopsy in patients who
remain on ASA or in those with mild coagulopathy.
Bleeding complications such as hematoma, hem-
orrhage and hematuria are the most common
adverse events following biopsy.2 A discussion of
risks related to bleeding is especially important,
given the increasingly common use of anticoagu-
lant and antiplatelet medications in urology cases.4

In addition to complications, the AUA recom-
mends discussing the risk of nondiagnostic findings
with patients before biopsy.1 The incidence of bi-
opsies with nondiagnostic results has been reported
to be 10% to 22% in large series.3,5,6 For locally
advanced renal masses a multiquadrant biopsy
technique may significantly decrease the non-
diagnostic rate without increasing complications.7

However, few groups have investigated whether
obtaining multiple cores during biopsy impacts the
complication rate of smaller tumors. Furthermore,
it is possible that increasing institutional or indi-
vidual experience may impact complication and
nondiagnostic rates since at many centers the uti-
lization of renal mass biopsy has increased (see
figure).8 It is possible that increasing institutional
or individual experience may impact the complica-
tion and nondiagnostic rates.

The purpose of this study was to evaluate patient,
tumor and technical factors associated with proce-
dural complications and nondiagnostic findings in
patients following renal mass biopsy.

METHODS
Using an Institutional Review Board approved protocol
we reviewed clinical and radiological data on consecutive
patients following percutaneous core renal mass biopsy at
University of Wisconsin Hospital from January 2000 to
December 2017 (IRB No. 2016-1258). Institutional
guidelines allow biopsy in patients with an INR of 2.0 or
less and a platelet count greater than 25,000/ml blood ac-
cording to laboratory values measured within 6 months of
the procedure if the patient is not on warfarin as well as

continuation of ASA therapy during biopsy. All procedures
were performed by fellowship trained radiologists with or
without the presence of a trainee (a fellow or a resident).

The indication for renal mass biopsy was discussed
individually with patients. Biopsy was offered if results
were thought to potentially impact shared decision mak-
ing for treatment. Biopsy procedures were performed
using moderate conscious sedation and local anesthesia.
Ultrasound or CT fluoroscopy was utilized for guidance.

An 18-gauge core biopsy instrument was used for most
biopsy procedures. The radiologist determined core biopsy
length passes (13 to 33 mm) based on tumor diameter and
the proximity of nontarget anatomy. Fine needle aspira-
tion was not performed alone or in conjunction with any
renal mass biopsy procedure. Biopsies during thermal
ablation procedures were excluded from analysis. CT
contrast enhancement was defined as greater than 20 HU.

Complications which developed within 30 days of the
procedure were identified and reported using the Clavien-
Dindo system.9 Patients were routinely observed following
the procedure to assess for immediate complications and
they were telephoned 48 hours postoperatively to screen for
complications. The Charlson comorbidity index was evalu-
ated without points for age or renal cancer diagnosis.
Nondiagnostic biopsy was defined to include all cases
in which a renal mass biopsy was ordered but did not
provide diagnostic information to guide treatment,
including when the pathologist described insufficient
tissue for evaluation, fibrosis only, necrosis only or
normal renal parenchyma.

The patient, tumor and procedural factors evaluated
included age, gender, BMI, the Charlson comorbidity
index, prebiopsy serum laboratory values (Hb, creatinine,
platelet count and the INR), systolic and diastolic blood
pressure recorded on the day of biopsy prior to the pro-
cedure, bleeding disorder history, smoking status, tumor
diameter, nephrometry score, prior biopsy history, pres-
ence of cancer on final biopsy pathology findings, size of
the biopsy needles, the number of cores obtained, the type
of imaging guidance (CT or ultrasound), presence of a
trainee, uninterrupted aspirin use during biopsy and the
administration of blood thinning medications prior to
biopsy. Radiologist experience was quantified as the
number of procedures performed. Renal mass biopsy
specimens were evaluated by genitourinary pathologists.

Differences in patient, tumor and procedural factors
were evaluated by the Wilcoxon rank sum or Fisher exact
test as appropriate. Univariate logistic regression models
were constructed to evaluate the association of the risk of
complications with variables of interest. Multivariable
models were not used because of the low event rate and
the lack of significant predictors on univariate analysis.
Multivariable logistic regression analysis was done to
evaluate the association of nondiagnostic findings with
known independent predictors of nondiagnostic biopsies6

and with radiologist biopsy experience. All analyses were
performed with Stata/SE�, version 15.0.

RESULTS
A total of 1,155 renal mass biopsies were done in 965
patients at University of Wisconsin Hospital from

Average number of renal mass biopsies per year increased from

2000 to 2017 at University of Wisconsin Hospital.
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January 2000 to December 2017. Table 1 shows
patient and mass characteristics according to
whether a procedural complication was identified.
There was significant variation in the nondiagnostic
rate among the individual radiologists who per-
formed renal mass biopsy (p [ 0.02, table 2).

Biopsy Related Complications

In 24 of the 965 patients (2.2%) who underwent a
total of 1,155 biopsies complications were identified
within 30 days postoperatively, symptomatic he-
matoma in 6 (0.5%), gross hematuria in 8 (0.7%),
pain requiring intravenous narcotics in 4 (0.3%),
urinary tract infection in 3 (0.3%), and hypotension,
pseudoaneurysm and urinary retention in 1 patient
each. Major complications requiring a secondary
procedure (Clavien 3a or greater) were identified in
5 patients (0.4%) and 11 (1.0%) were admitted to the
hospital. Two patients were treated with selective
renal arterial embolization and in 1 percutaneous
drainage of an abscess was done. Two patients were
admitted to the intensive care unit with sepsis

related to urinary infection. No case of tumor seed-
ing from the biopsy was identified. There were no
deaths related to renal mass biopsy in our cohort.
Table 3 shows factors associated with procedural
complications.

Anticoagulation Status

Biopsy was performed in 441 patients (38.1%) on
ASA and 176 (15.2%) with 160,000 platelets or less
per ml blood. The lower limit of normal at the hos-
pital was 160,000 platelets per ml blood. ASA use
was not associated with a complication risk
following biopsy (p [ 0.18). A platelet count of
160,000/ml blood or less was also not associated with
a complication risk (p[ 0.15). Mild INR elevation to
1.2 to 2.0, which was identified in 57 patients (4.9%)
at the time of the procedure, was not associated
with a complication risk (p [ 0.47). When consid-
ering only bleeding related complications such as
hematoma, hematuria or pseudoaneurysm, no as-
sociation was identified with a mild INR elevation

Table 1. Patient and tumor characteristics

No Complications Complications p Value

No. pts 1,131 24 e
Median age (IQR) 65.6 (58.0e72.2) 66.4 (53.8e70.1) 0.54
Median kg/m2 BMI (IQR) 29.7 (26.0e34.8) 31.5 (26.6e36.8) 0.35
Median cm tumor diameter (IQR) 3 (2.1e5) 3.8 (2e7.1) 0.46
Median nephrometry score (IQR) 7 (5e9) 8 (6e10) 0.24
Median Charlson comorbidity index (IQR) 1 (0e2) 0 (0e2.5) 0.18
Median serum Hb (IQR) 13.2 (11.6e14.5) 12.5 (10.6e14.2) 0.40
Median serum creatinine (IQR) 1 (0.8e1.2) 1 (0.8e1.6) 0.75
Median mm Hg procedure blood pressure (IQR):

Systolic 132 (121e145) 139 (124e150) 0.36
Diastolic 74 (66e82) 77 (68e84) 0.51

No. current smoker (%) 151 (13.8) 2 (8.3) 0.76
No. male gender (%) 737 (65.2) 11 (45.8) 0.06
No. prior bleeding disorder (%) 14 (1.3) 0 e
No. biopsy yr (%): 0.18

2000e2006 34 (3) 1 (4.2)
2007e2010 185 (16.3) 1 (4.2)
2011e2017 912 (80.6) 22 (91.7)

No. repeat biopsy for nondiagnostic results (%) 79 (7.6) 1 (4.3) 1.00
No. biopsy needle gauge (%): e

18 or Less 1,014 (94.7) 24 (100)
20 gauge 40 (3.7) 0
22 or Greater 17 (1.6) 0

No. cores obtained (%): 0.20
1 234 (20.8) 3 (13.0)
2 403 (35.9) 6 (26.1)
3 or Greater 486 (43.3) 15 (60.9)

No. guidance (%): e
CT 105 (9.3) 0
Ultrasound 1,022 (90.7) 24 (100)

No. pts on aspirin during biopsy (%) 435 (38.8) 6 (25.0) 0.21
No. pts on blood thinner prior to biopsy (%) 230 (45.5) 6 (25.0) 0.62
No. platelet count less than 160,000/ml blood (%) 175 (15.8) 1 (4.2) 0.16
No. INR 1.2e2.0 (%) 55 (5.0) 2 (8.3) 0.35
No. Ca diagnosed (%) 731 (82.4) 14 (73.7) 0.36
No. trainee present (%) 945 (83.7) 17 (70.8) 0.10
No. radiologist 1st cases (%):*

25 298 (28.0) 2 (9.1) 0.05
50 590 (55.6) 10 (45.5) 0.39

* Comparison of complications limited to biopsies done by 12 radiologists who performed most renal mass biopsies.
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(p [ 0.19) or a low platelet count (p [ 0.35). Pre-
operative Hb, creatinine and systolic blood pressure
at the time of the procedure were not associated
with complications (p [ 0.45, 0.54 and 0.51,
respectively, table 3). Of the patients 14 (0.9%) had
a history of a bleeding disorder but none experi-
enced a complication.

Institutional and Individual Radiologist Renal

Mass Biopsy Experience

The average number of biopsies performed per year
increased from 5 to 46 to 134 when comparing 2000
to 2006 with 2007 to 2010 and 2007 to 2010 with
2011 to 2017, respectively. No difference in the
complication rate was identified among the 3 pe-
riods (2.8% vs 0.5% vs 2.4%, p [ 0.21).

A total of 12 radiologists performed at least 50
renal mass biopsies in this series with a complica-
tion rate ranging from 0% to 3.6% (table 2). Risk
was not increased during the first 25 or 50 cases of a
radiologist (p [ 0.07 and 0.35, respectively). The
presence of a trainee also did not increase the
complication rate (p [ 0.10).

Nondiagnostic Biopsy Analysis

Overall biopsy findings were nondiagnostic in 145
cases (14.6%) with the rate ranging from 10.3% to
23.9% among individual radiologists. The non-
diagnostic rate was higher for cystic than solid
masses (40.8% vs 10.6%, p <0.001). Nondiagnostic
rates for biopsies from 2000 to 2006 were similar to
those from 2007 to 2010 and from 2011 to 2017
(18.2% vs 16.4% vs 14.1%, p [ 0.60). For initial
biopsies of renal masses less than 4 cm the non-
diagnostic rate was 17.0%, including 21.4% for
masses 1 cm or less, 20.8% for 1.1 to 2.0 cm and
15.5% for 2.1 to 3.9 cm. In patients with an initial
nondiagnostic biopsy the repeat biopsy non-
diagnostic rate was 19.2% compared to 14.2% for an
initial biopsy (p [ 0.23). In patients with an initial
nondiagnostic biopsy there was no difference in the
risk of a subsequent cancer diagnosis when
comparing the initial biopsy finding of normal pa-
renchyma and/or inadequate tissue vs necrosis and/
or fibrosis (p [ 0.76). Nondiagnostic findings were
not associated with the first 25 or 50 cases of a
radiologist (p [ 0.57 and 0.91, respectively).

Multivariate analysis revealed that predictors of
nondiagnostic findings included cystic features
(OR 5.32, p <0.001), contrast enhancement (OR
0.33, p [ 0.002), renal mass largest diameter (OR
0.91, p [ 0.02) and skin-to-tumor distance (OR 1.1,
p [ 0.05, table 3). Radiologist experience indicated

Table 2. Individual complication and nondiagnostic rates by number of biopsies and cores

Radiologist No.

1 2 3 4 5 6 7 8 9 10 11 12

No. biopsies 62 68 68 72 75 84 91 95 98 111 122 138
Mean No. cores/biopsy 2.7 2.0 2.4 2.4 2.4 2.8 2.1 2.3 2.3 2.8 2.5 3.1
% Complication:
Overall 1.6 2.9 2.9 1.4 1.3 3.6 1.1 0 2.0 2.7 0.8 2.2
Major 1.6 0 0 0 0 1.2 0 0 0 0.9 0.8 0

% Nondiagnostic:
Overall 10.7 14.5 16.4 14.9 23.9 13.9 14.5 13.8 10.3 15.2 15.0 13.5
Less than 4 cm 8.3 11.9 20.9 16.0 27.5 19.2 15.4 17.8 12.5 18.8 15.6 17.5

Table 3. Univariate logistic regression analysis of factors
associated with risk of any grade complication after renal mass
biopsy and multivariable analysis of factors associated with
nondiagnostic biopsy findings

OR (95% CI) p Value

Univariate
Age 0.97 (0.95e1.00) 0.09
BMI 1.04 (0.99e1.08) 0.10
Female gender 2.21 (0.98e4.98) 0.06
Tumor diameter (continuous) 1.05 (0.95e1.17) 0.35
Biopsy yr:
2000e2006 Referent e
2007e2010 0.18 (0.01e3.01) 0.24
2011e2017 0.82 (0.11e6.26) 0.85

No. cores:
1 Referent e
2 1.16 (0.29e4.69) 0.83
3 or Greater 2.40 (0.69e8.40) 0.17

On aspirin during biopsy 0.53 (0.21e1.34) 0.18
Prebiopsy blood thinner use 1.11 (0.61e2.02) 0.73
Less than 160,000 platelets/ml blood 0.23 (0.03e1.73) 0.15
INR 1.2e2.0 1.73 (0.40e7.54) 0.47
Serum Hb 0.93 (0.77e1.12) 0.45
Serum creatinine 1.13 (0.73e1.73) 0.54
Charlson comorbidity index 0.85 (0.65e1.13) 0.27
Trainee present 0.47 (0.19e1.15) 0.10
Blood pressure during procedure:
Systolic 1.01 (0.99e1.03) 0.51
Diastolic 1.01 (0.98e1.05) 0.54

Repeat biopsy after initial nondiagnostic results 0.55 (0.07e4.15) 0.56
Current smoker 0.57 (0.13e2.45) 0.45
Ca diagnosed 0.60 (0.21e1.68) 0.33
Nephrometry score 1.12 (0.93e1.35) 0.22
No. radiologist 1st cases:
25 0.26 (0.06e1.10) 0.07
50 0.67 (0.29e1.56) 0.35

Multivariate
Cystic lesion (vs solid) 5.32 (3.34e8.51) <0.001
Enhancing* 0.33 (0.17e0.66) 0.002
Skin-tumor distance/cm 1.10 (1.00e1.20) 0.05
Tumor diameter 0.91 (0.84e0.98) 0.02
Radiologist prior experience† 0.99 (0.98e1.00) 0.33

* Defined as greater than 20 HU and greater than 15% on magnetic resonance
imaging.
† No. renal mass biopsies performed.
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by the overall number of biopsies performed did not
predict the risk of nondiagnostic findings (p [ 0.33).

DISCUSSION
With the increasing use of biopsy to characterize
renal tumors8 it is important to understand the
risks of procedural complications and nondiagnostic
findings. This large series of percutaneous core
renal mass biopsies demonstrated no mortality with
low overall and major complication rates (2.2% and
0.4%, respectively). The risk of complications was
not associated with continued aspirin use, a mildly
elevated INR (1.2 to 2.0) or lower serum platelets.
Complications were not increased when more biopsy
cores were obtained or a trainee was present. Bi-
opsies were nondiagnostic in 10% of solid tumors
and 40% of cystic tumors. Other independent pre-
dictors of nondiagnostic findings were decreased
contrast enhancement (less than 20 HU), an
increased skin-to-tumor distance and a decreased
mass diameter. Prior experience with renal mass
biopsy did not predict the risk of procedural com-
plications or nondiagnostic findings.

Collectively these findings suggest that biopsy
provides diagnostic information with minimal
morbidity for most solid tumors. In patients
considering biopsy these data may be used for
counseling about the individual risk of morbidity or
nondiagnostic findings.

The overall complication rate of renal mass bi-
opsy in this study was comparable to that in smaller
series and systematic reviews.2,3,10 In 2016 Marconi
et al found that hematomas required transfusion in
0.7% of reported biopsies, self-limited hematuria in
3.2% and severe pain in 3%.10 Rarely reported
complications were gross hematuria, pseudoaneur-
ysm requiring embolization, septic shock and
pneumothorax. The most common complications in
our study were symptomatic hematoma (0.5% of
cases), self-limited gross hematuria (0.7%), severe
pain (0.3%) and urinary tract infection (0.3%). It is
important to note that we found no case of tumor
seeding, consistent with consensus opinions that
seeding is an exceedingly rare complication.5,6,11

Institutional and individual experience did not
impact the overall low complication rate. An
increased number of cores obtained during biopsy
may improve diagnostic accuracy7,12 but the effect
of increased sampling on biopsy complications has
not been widely reported.7 In this series 3 or more
cores were obtained in 500 patients (43.3%) during
biopsy without an increased complication risk.

At our institution core biopsy of solid organs is
allowed in patients with an INR of 2.0 or less
measured within 6 months of the procedure if not on
warfarin, or on the day if on warfarin, a platelet

count greater than 25,000 per ml blood measured
within 6 months of the procedure and continuation
of aspirin therapy.13 Mild coagulopathy, ie an INR
less than 2.0, does not necessarily represent a
bleeding diathesis and should not be a contraindi-
cation to biopsy. Likewise spontaneous bleeding is
rare in patients with a platelet count higher than
10,000 to 20,000/ml blood.14 In this cohort 15% of
patients underwent biopsy with a low platelet count
(above 25,000/ml blood) without an increase in
adverse events.

In addition, daily aspirin is commonly recom-
mended for primary prevention of cardiovascular
disease and colorectal cancer15 or to reduce the
risk of myocardial infarction in coronary stent
cases.16 In this series 38% of patients remained on
aspirin during biopsy without increasing the
complication rate.

Nondiagnostic findings occur when a biopsy
probe fails to sample adequate viable tissue from a
renal mass, including the pathological findings of
insufficient tissue, fibrosis, necrosis or normal renal
parenchyma. This inclusive definition is useful
because the purpose of biopsy is to evaluate for
malignancy in a renal mass. The inability to make
a definitive pathological diagnosis is a limitation
regardless of whether nondiagnostic findings resul-
ted from targeting and/or technical failures, or ne-
crosis and/or fibrosis in renal tumors. It is important
to note that a subsequent cancer diagnosis was not
more likely with initial biopsy findings of necrosis
and/or fibrosis compared to benign parenchyma and/
or inadequate tissue, suggesting a complex explana-
tion for many nondiagnostic biopsies.

Contemporary large institutional series
have described a nondiagnostic rate ranging from
10% to 21% (supplementary table, https://www.
jurology.com). 3,5,6,17e19 Variation in published rates
may occur with nondiagnostic definitions. For
example, renal mass biopsies containing only
benign renal parenchyma are not always considered
nondiagnostic. Similarly nondiagnostic rates are
lower in series of only solid masses.

Interestingly nondiagnostic rates were not asso-
ciated with increased institutional or individual
experience in this study. Consistent with prior re-
ports, independent predictors of nondiagnostic biopsy
results included the lack of radiological enhancement
greater than 20 HU, a smaller mass diameter, the
presence of cystic features and an increased skin-to-
tumor distance.6 Importantly repeat biopsy in pa-
tients with initial nondiagnostic results has a similar
nondiagnostic rate.

To our knowledge the optimal utilization of bi-
opsy for renal mass evaluation is unknown.20 After
discussing the risks, benefits and alternatives we
offer renal mass biopsy if the results would

1084 RISK FACTORS FOLLOWING RENAL MASS BIOPSIES

Copyright © 2019 American Urological Association Education and Research, Inc. Unauthorized reproduction of this article is prohibited.

https://www.auajournals.org/doi/suppl/10.1097/JU.0000000000000113
https://www.auajournals.org/doi/suppl/10.1097/JU.0000000000000113


potentially alter treatment decision making, as
suggested in the AUA guidelines.1

In recent years multiple factors have contributed to
the increased utilization of biopsy nationwide21 and at
our institution. 1) Pretreatment renal mass biopsy is
more commonly offered because of the recognition
that biopsy has low morbidity with high accuracy to
diagnose cancers vs benign/indolent tumors.22 In
many patients biopsy enables better informed consent
by providing more information which may guide
treatment decisions. For example, older patients with
a small renal mass often elect surveillance when
diagnosed with oncocytic tumors on biopsy.23

2) The use of thermal ablation as renal mass
treatment has increased.24 We recommend biopsy
before ablation to establish a pathological diagnosis
and allow for a discussion of all treatment options.25

3) Finally, active surveillance has become better
accepted in select patients with a small renal
mass.1,26e28 Although it is not helpful in all patients
undergoing surveillance, up-front biopsy may iden-
tify some high grade cancers that should be treated
surgically. Conversely biopsy identification of
benign tumors prior to surveillance enables less
aggressive imaging protocols to be used in the pa-
tients at lowest risk.

In 2 recent systematic reviews the methodology of
reporting biopsy complications was noted to be
extremely variable.2,10 In the current study we
attempted to minimize reporting variability using
the Clavien-Dindo classification. Given the retro-
spective nature of this study, underreporting com-
plications after biopsy is a potential limitation.
However, patients were routinely telephoned by

nursing staff 48 hours after biopsy specifically to
evaluate for complications.

Furthermore, the goal of this study was to iden-
tify clinically relevant complications which could
delay treatment. Individual experience was not
associated with fewer complications or non-
diagnostic results even during the first 25 or 50
procedures performed by individual radiologists.
Selection bias may have impacted this analysis if
more experienced radiologists were selected for bi-
opsies which were perceived as more difficult. It is
also important to acknowledge that institutional
experience may result in better outcomes overall,
which cannot be measured at a single institution.

Finally, the rarity of complications following bi-
opsy may have limited the analysis of prognostic
factors. However, to our knowledge we report the
largest single institution series of renal mass bi-
opsies. The low risk of complications is representa-
tive of our experience.

CONCLUSIONS
Renal mass core biopsy has low overall and major
complication rates. No increase in the complication
rate was identified when more cores were obtained
during biopsy, or when patients had a low platelet
count, a mildly elevated INR or remained on
aspirin. Independent predictors of nondiagnostic
findings included poor radiological enhancement,
mass size, the presence of cystic features and a
longer skin-to-tumor distance. Repeat biopsy after
an initial nondiagnostic attempt has a non-
diagnostic rate similar to that of the initial biopsy.
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EDITORIAL COMMENTS

In recent years there has been a resurgence in renal
mass biopsies, particularly with the increasing use
of active surveillance of small renal masses. The
authors present their robust institutional experi-
ence with 1,155 renal mass biopsies. The complica-
tion and nondiagnostic rates are consistent with
those in several prior reports (reference 10 in
article). However, a novel aspect of their work
highlights the safety of renal mass biopsy despite
mild coagulopathy. Nonetheless, renal mass biopsy
is not without serious risks as some patients required
arterial embolization, abscess drainage or intensive
care unit admission. Thus, as for any invasive pro-
cedure patient selection and the value of information
gained from intervening must be strongly considered
before proceeding (reference 1 in article).

While the authors report a 15% nondiagnostic
rate, we suspect that having a dedicated pathologist

review frozen sections at the time of renal mass
biopsy to confirm tissue presence and adequacy
(which is our practice) may help reduce the non-
diagnostic rate or the need for repeat renal mass
biopsy. Furthermore, we have found a growing role
for sophisticated imaging protocols in reducing the
need for invasive renal mass biopsies at our insti-
tution based on the strong correlation of multi-
parametric magnetic resonance imaging with small
renal mass histology.1 We anticipate that wide-
spread adoption of such techniques may mitigate
the morbidity and nondiagnostic rates associated
with renal mass biopsies.
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University of Texas Southwestern Medical Center
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In a large institutional series of percutaneous renal
mass biopsies performed by fellowship trained ra-
diologists the overall nondiagnostic rate was 14.6%,
reaffirming the value of 14.1% in a recent system-
atic review (reference 2 in article). While there was
variation among radiologists, the factors associated
with the nondiagnostic rate included cystic features,
a smaller tumor diameter and a greater skin-to-
tumor distance. Radiologist experience was not

associated. The complication rate was low with
major complications in 0.4% of patients and hospital
readmission in 1.0%.

Importantly, 38.1% of biopsies were performed in
patients on aspirin, which did not increase the
complication risk. Thrombocytopenia (25,000 to less
than 160,000 platelets per ml) or an elevated INR
(1.2 to 2.0) also did not appear to increase the
risk of bleeding complications. These findings are
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reassuring because bleeding complications are
often the primary concern after renal mass biopsy
with limited data available in these higher risk
subsets.

What remains uncertain, however, is how much a
diagnostic biopsy impacts subsequent management to
balance with the potential risks of the procedure. A
positive result of cancer on biopsy correlates almost
100% with surgical pathology findings but a benign
result, including the suggestion of oncocytoma,

correlates only 70%.1 Going forward, it will be
important to better evaluate the impact of biopsy
pathology on management decisions.
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REPLY BY AUTHORS

Percutaneous renal mass biopsy is a low morbidity
procedure which reliably provides a pathological
diagnosis of renal cell carcinoma. However, the use-
fulness of biopsy depends on careful interpretation and
communication of results. Samples containing only
normal parenchyma, necrosis or fibrosis do not provide
actionable information. As with any solid tumor core
biopsy (eg renal or prostate biopsy) patients should be
informed beforehand about the potential for non-
diagnostic results. Advanced pathological analysis or
targeting masses using radiological fusion technolo-
gies may improve future diagnostic abilities.

In this era of personalized medicine small renal
mass biopsy can improve shared decision making in
many patients considering treatment vs active sur-
veillance. It is important to consider the potential
impact of treatment on life expectancy because half
of the patients with kidney cancer are older than 65

years and many have serious comorbidities,
including chronic kidney disease. When treatment
decisions are not straightforward, biopsy provides
value by improving the individual estimation of
cancer related risks. Although biopsy has limited
ability to distinguish oncocytoma from other eosin-
ophilic neoplasms (reference 23 in article), the
overall risk of progression of renal oncocytic tumors
4 cm or less is exceptionally small. Three recent
series demonstrated the safety of observation of
small oncocytic tumors with metastasis developing
in no patient while on surveillance.1,2

Clinicians should use biopsy judiciously. It is
critical to understand the limitations of any diag-
nostic test to estimate risk. In our current practice
pretreatment biopsy is rarely helpful in younger
and healthier patients, in whom surgery remains a
standard treatment recommendation.
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