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Introduction
The pervasive use of diagnostic imaging has led to an
increase in the incidental detection of small renal masses.1-4
The assessment and management of a patient with a renal
mass should vary based on mass characteristics and on the
individual patient’s health and personal preferences.
Renal mass biopsy is a diagnostic test used to obtain tissue
from a suspicious mass in the kidney. Several patient factors and mass characteristics should be considered to determine when a biopsy is a useful test for a patient. Recently,
there have been a number of published series on renal mass
biopsy that discuss which patient populations benefit from
this diagnostic test.5-7
The objectives of this consensus statement are: 1) to
review and synthesize the evidence on renal mass biopsy;
and 2) to highlight important concepts and provide guidance regarding the role of renal mass biopsy. The statements
contained in this report were based on the best available
evidence and developed by expert consensus. It is expected
that these statements will be used to guide care in Canada
and that some variability in practice will exist for individual
patients and regional practice variation.

The scientific literature available for this consensus statement was of low-to-moderate-quality. The evidence reported
on renal mass biopsy is predominantly comprised of retrospective cohort series of patients managed at high-volume
centers.5-7 Recently, a systematic review and meta-analysis
of renal mass biopsy was published, which summarizes the
best available evidence on the diagnostic ability and safety
of this test.7

Management options for renal masses
Several factors should be considered during consultation
of a patient referred with a renal mass. Individual patient
considerations include age, sex, comorbidities, medications, and performance status, as these factors are associated
with the probability of renal malignancy, the probability of
biopsy/treatment-related adverse events, and/or the patient’s
overall life expectancy.8 Mass characteristics that should be
considered include size, location, appearance on imaging,
number of masses, and presence of cystic components, as
these factors are associated with probability of malignancy
and the diagnostic performance of biopsy. Most importantly, patient preferences and values must be considered
to facilitate shared decision-making about diagnostic tests
and management.
Small renal masses are lesions in the kidney that are typically defined as <4 cm in diameter. Although the majority of these masses are malignant, many malignant kidney
masses do not harbor aggressive histology (low-grade, low
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risk of progression), and approximately 20% are benign.8-10
Common management options include surgical removal
(partial or radical nephrectomy), thermal ablation, active
surveillance, and watchful waiting.11-14 The choice of management should be tailored to the patient based on medical
factors, mass characteristics, and the patient’s values and
preferences.
Renal masses >4 cm have a higher probability of being
malignant.10,15,16 The options for management are fewer compared to small masses, and most patients with non-metastatic
disease who are suitable for intervention are counselled to
proceed with surgical removal of the mass. Biopsy of a localized large (>4 cm) renal mass is not routinely recommended
unless there is clinical suspicion of a non-renal cell carcinoma (RCC) mass or abscess.5,16

Renal mass biopsy to guide clinical decision-making
1. Renal mass biopsy should be offered to patients with
a renal mass when the result of the biopsy will alter
their management.
Renal mass biopsy is a diagnostic test. Therefore, like
any diagnostic test, it should be performed if the result will
influence management. Historically, almost all medically fit
patients with a solid enhancing renal mass suspicious for
RCC were recommended for surgical treatment to avoid any
risk of metastatic spread. It is now known that 20% of small
renal masses are benign and most of the malignant masses
have low metastatic potential.9,10,17 In recent years, greater
understanding of the natural history of small renal masses
has led to increased use of active surveillance to avoid
complications of treatment.18,19 While surgery for a small
renal mass is usually curative, based on a recent systematic
review and meta-analysis, complications of surgery occur
in 21% of patients, with 7% of patients having a severe
(Clavien grade 3‒5) complication.20 A diagnostic test, such
as renal mass biopsy, that may safely allow some patients
with benign masses to avoid treatment, is useful. Current
rates of renal mass biopsy in Canada are not known. 21
Many studies report rates of biopsy in patients who received
treatment (e.g., surgery), however, these do not account
for patients who may have received biopsy and avoided
surgery. A Canadian study reported that at centers where
renal mass biopsy is more frequently performed for patients
with small renal masses, there are fewer benign masses
surgically excised.22 In this study, at centers where the renal
mass biopsy rate was 63%, the rate of benign pathology for
surgically excised masses was 5%.22 Comparatively, centers
with a biopsy rate of 12% had an 11% benign pathology
rate for surgically excised masses.22 It is, however, unknown
if any of the renal masses spared from surgery after biopsy
progressed and caused symptoms or were false negative
biopsies. Also, at centers that have higher rates of renal
378

mass biopsy for small renal masses, more patients were submitted to the risks of biopsy.22 Because both upfront treatment of small renal masses and renal mass biopsy expose
patients to risks, it is important to consider in which patients
renal mass biopsy will influence management.

Renal mass biopsy as a diagnostic test
2. Renal mass biopsy should include at least 2–3 core
biopsies to sample the mass. Fine-needle aspiration is
not sufficient.
3. The diagnostic accuracy of renal mass biopsy varies by
hospital, mass size, mass location, and patient factors.
The utility of renal mass biopsy depends on its ability
to provide a diagnosis of malignant vs. benign histology.
Importantly, renal mass biopsy should include multiple core
tissue samples (at least 2‒3) using a large bore needle (16‒18
gauge) through a coaxial sheath.12 Core needle biopsies are
superior in diagnostic ability when compared to fine-needle
aspiration of a mass and should be considered standard of
care for renal mass biopsy.23
Numerous series of renal mass biopsy for small renal
masses performed at experienced centers have been published, including several with Canadian data.5-7 A recent
systematic review and meta-analysis including 57 studies
and 5228 patients reported on the diagnostic characteristics
of renal mass biopsy. The overall diagnostic rate was 92%
(interquartile range [IQR] 81‒97%) and the non-diagnostic
biopsy rate ranged from 0‒23%.7 Diagnostic rate indicates
the percentage of renal mass biopsies that the pathologist
was able to provide a diagnosis of malignant or benign pathology based on the tissue sampled. A non-diagnostic biopsy
indicates that only normal renal tissue was sampled (i.e., the
biopsy missed the mass) or the pathologist was unable to
differentiate benign vs. malignant pathology of the mass.24 A
true positive biopsy result indicates that the biopsy pathology was concordant with the surgical pathology (e.g., both
showed RCC). A true negative biopsy would indicate that
there is no malignancy in the mass if the biopsy is benign.
Since most series do not remove masses with benign findings on biopsy, the true negative rate is frequently unknown,
and calculation of sensitivity and specificity is limited.
The largest Canadian series on renal mass biopsy recently
reported a diagnostic rate of 90% (n=476) for patients with
a small renal mass.6 In this series, for patients with a nondiagnostic first renal mass biopsy who then underwent a
second biopsy (n=24), 83% had a diagnostic second renal
mass biopsy.6 The true positive rate for renal mass biopsy
has been reported between 74% and 100%.7 However, the
concordance between tumor (mass) grade on biopsy and
grade on surgical pathology is 62.5% (IQR 52.1‒72.1%).7
A team of physicians with experience performing and
analyzing the results of renal mass biopsies is important.
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Centers with an experienced radiologist to perform renal
mass biopsies and a genitourinary pathologist to review the
tissue have reported consistently high diagnostic rates.5,7,25,26
It is not known if these results can be replicated in lowervolume centers. Systematic reviews have shown variability in diagnostic accuracy of renal mass biopsy does exist
between centers, therefore, individual centers are encouraged to review their institutional experience when possible.7,27 Patient factors and mass characteristics may alter
the difficulty and decrease the accuracy of renal mass biopsy. Smaller mass diameter, cystic components, and longer
skin-to-mass distance reduce the diagnostic yield of a renal
mass biopsy.5,28

Safety of renal mass biopsy
4. Renal mass biopsy is safe, with low rates of complications when performed at experienced centers in properly selected patients. Patients should be informed of
the risk of complications.
The benefit-to-risk ratio of a diagnostic test should be
considered prior to ordering the test. This is especially true
for invasive tests, including renal mass biopsy. The overall risk of complications following renal mass biopsy in
published series is 8%, with the majority of these being
Clavien 1 complications.7 The most common risk of renal
mass biopsy is bleeding, which is usually minor and limited to a self-resolving perirenal hematoma (4.3%).7 Mild
hematuria and back pain are reported in 3.2% and 3% of
patients, respectively.7 Significant bleeding requiring blood
transfusion was reported in 0.7% of patients.7 Clavien ≥2
complications are uncommon (<0.5%) in reported series.7
The risk of complications varies by center, patient, and
mass characteristics, and these should be considered when
counselling patients.
Tumor seeding of the biopsy tract may be a concern when
a malignant mass is sampled. Very few cases of tumor seeding along the biopsy tract after renal mass biopsy have been
reported in contemporary series.7,12 One recent case series
from a referral center in the U.K. reported evidence of RCC
along the biopsy tract of seven patients based on examination of the surgical specimen.29 Tumor seeding following
renal mass biopsy causing clinical manifestations is currently
felt to be a low risk to patients.
Anticoagulation and antiplatelet medications should
be stopped if safe to do so prior to renal mass biopsy to
reduce the risk of bleeding complications.30 For high-risk
patients (e.g., recent coronary artery stenting, recent venous
thromboembolism, high CHADS score) consultation with
a thrombosis expert is recommended. Thrombosis Canada
has a useful online tool to aid physicians when determining the optimal timing to stop and restart anticoagulants
and antiplatelets around procedures, including renal mass

biopsies (https://thrombosiscanada.ca/guides/).31 Additional
guidance for management of anticoagulation and antiplatelets around the time of renal mass biopsy can also be found
in the Canadian Urological Association (CUA) guideline on
perioperative thromboprophylaxis.32

Predictive tools for patient with renal masses
The risk that a renal mass is malignant is associated with
patient factors and mass characteristics. A number of clinical
tools have been created to assist physicians and patients in the
decision-making process by attempting to predict the chance
a renal mass is malignant. Nomograms require the input of
patient and mass characteristics and can provide a percentage
chance that a mass is cancerous.8,33 One available nomogram
uses patient demographic factors and the R.E.N.A.L nephrometry score to predict whether a mass was benign or malignant,
as well as if it was high-grade or low-grade.33 This nomogram
was able to predict malignancy (area under the curve [AUC]
0.76) and the grade of the mass (AUC 0.73) with good accuracy but has not been externally validated.33 Classification trees
have also been created to guide physician decision-making
when assessing a patient with a small renal mass. These clinical tools are based on patient factors and mass characteristics and are meant to follow a physician’s thought process.
Recently, a Canadian-based classification tree for small renal
masses was externally validated and updated, with an accuracy of 87% (95% confidence interval 0.84‒0.89) at predicting
for malignant pathology on renal mass biopsy.34
Use of predictive tools to determine an individual patient’s
pre-test probability of a malignant mass (in this case pre-renal
mass biopsy) contributes to personalized care, and may assist
in determining if a biopsy is required. Despite the availability
of these predictive tools, the ability to differentiate between
high-grade and low-grade histology using currently available
tools is limited, and care must be taken when using a predictive tool to determine if a biopsy should be performed.35

Renal mass biopsy for small renal masses
5. Renal mass biopsy should routinely be discussed with
patients with a small renal mass prior to management.
6. Shared decision-making should be used to determine
if renal mass biopsy will be performed. Patients should
be informed of the possible benefits and harms, what is
known about the diagnostic accuracy of the biopsy, and
how the biopsy should be interpreted. Patients’ values
and preferences should be elicited. Most importantly, it
should be determined whether the results of the biopsy
will influence management.
7. Patients who have a non-diagnostic renal mass biopsy
for a small renal mass should be counselled on the
benefits and harms of a repeat biopsy.
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8. Patients who have a renal mass biopsy with benign
histology should be informed about the risk of a false
negative biopsy and should be monitored.
Renal mass biopsy can be an important diagnostic tool to
guide the management of a patient with a renal mass. Prior
to ordering a renal mass biopsy, a physician must evaluate
the patient’s values and preferences with respect to management of the renal mass. While renal mass biopsy is usually
well-tolerated, it is an invasive procedure associated with
risks. Patients must be counselled on the rationale for a
renal mass biopsy, how the results (malignant, non-malignant, non-diagnostic) may alter their management choices,
the side effects of a biopsy, and alternatives management
options. Patient counselling should encourage shared decision-making and a patient-centered approach to care.
A renal mass biopsy provides three possible histological results; malignant, benign, or non-diagnostic. When a
renal mass biopsy is malignant, the physician should discuss
management options with the patient. When a renal mass
biopsy is reported benign, patients should be monitored with
imaging to ensure there are no concerning interval changes
in the size or appearance of the mass. The diagnostic accuracy of renal mass biopsy at experienced centers is good,
however, there is still the possibility of a false negative test
result (i.e., benign biopsy reported when a malignancy is
present). The false negative rate of renal mass biopsies in
one Canadian series was 3.5%; however, most renal mass
biopsy series do not report the false negative rate, as masses
with a benign biopsy are not removed. Therefore, a range
of false negative rates may be expected based on center
experience and patient selection.5,36 One example of a particularly challenging diagnosis is differentiating oncocytoma
and chromophobe RCC. A reasonable approach to monitoring after a benign renal mass biopsy would include imaging
with an ultrasound or computed tomography (CT) scan at
six months and 12 months after the renal mass biopsy. The
followup imaging schedule can then be adapted based on
patient factors and mass characteristics, such as the patient
age, mass size, and growth pattern after the first year.
For patients with a non-diagnostic renal mass biopsy,
management may include monitoring, repeat biopsy attempt,
or proceeding directly to definitive treatment. After a nondiagnostic renal mass biopsy, patients should be counselled
on the benefits and harms of a repeat biopsy. If it is felt
the results of repeat biopsy may alter management, repeat
biopsy may be offered.

Patients in whom renal mass biopsy should not be
recommended
9. Renal mass biopsy should not be recommended to
patients in whom active surveillance or watchful wait380

ing will be recommended irrespective of the biopsy
result because of competing risks.
10. Renal mass biopsy should not be recommended to
patients who will want to proceed with definitive management irrespective of the biopsy result.
11. Renal mass biopsy should not be performed in patients
with a renal mass showing classic radiological appearance of an angiomyolipoma.
Renal mass biopsy should be offered to patients when
the biopsy result may alter the management approach they
select. For some patients, the results of a biopsy, malignant
or benign, are unlikely to alter the management options they
select. For very elderly, highly comorbid, or frail patients, the
competing risks of mortality from other causes outweigh the
risk of death from small renal mass even if a biopsy reveals
RCC. In these patients, whom active surveillance or watchful waiting will be recommended irrespective of the biopsy
outcome, renal mass biopsy should not be performed.
For healthy patients with a long life expectancy and a
low risk of significant morbidity from definitive treatment,
it is important to discuss the role of renal mass biopsy and
how the results may impact their treatment choices. Some
patients will prefer definitive management because they are
unwilling to accept any uncertainty after a renal mass biopsy
or because they want to avoid a long period of imaging
surveillance. In these patients, proceeding with definitive
treatment is recommended and a renal mass biopsy should
not be performed.
Angiomyolipomas (AMLs) are benign renal masses that
contain fat, smooth muscle, and blood vessels.37 The majority of these lesions contain abundant amounts of fat visible
on imaging, making the diagnosis of AML on cross-sectional imaging reliable.38 Fat-containing RCCs are rare. Renal
masses with classic radiological features of an AML do not
require a renal mass biopsy to confirm the diagnosis.

Renal mass biopsy of cystic renal masses
12. Biopsy of cystic renal masses may be considered if there
is a significant solid component amenable to biopsy.
Renal masses without a solid component should not be
biopsied due to low diagnostic yield.
The use of renal mass biopsy for cystic and solid renal
masses is different. First, the diagnostic yield is lower for
cystic tumors, given the large fluid-filled area of the mass.7,12
Second, the risk of puncture and spillage of the cystic fluid
is a concern.12 Finally, in comparison to matched solidenhancing renal masses, renal masses with a large cystic
component are associated with a less aggressive natural
history and a lower risk of metastases.39,40 Therefore, unless
there is a solid, nodular, enhancing component in the cystic
renal mass, these masses should not routinely be biopsied.
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Other indications for renal mass biopsy
13. Renal mass biopsy should be performed when a pathology other than RCC is suspected for a mass that may
require management (e.g., lymphoma, metastatic lesion).
14. Renal mass biopsy or biopsy of a metastatic lesion
should be considered to obtain a diagnosis in patients
with suspected metastatic RCC.
15. Renal mass biopsy should be performed prior to, or at
the time of, thermal ablation or radiotherapy of the mass.
For patients with renal masses that do not have an
imaging phenotype typical of RCC or who have a past history of disease that may cause a non-RCC renal mass, a
renal mass biopsy should be considered. Other processes
can cause renal masses on imaging, including upper tract
urothelial cell carcinoma, infection, inflammation, lymphoproliferative disorders, and metastatic cancer from a different primary. Eliciting a history of symptoms or a past
medical history fitting these other causes is important in the
assessment of a patient referred with a renal mass. Patients
with renal masses that may be suspicious for an upper tract
urothelial cell carcinoma should have urine cytology and
possible endoscopic evaluation, depending on the estimated
probability of a collecting system malignancy. Patients with
inflammatory or infectious causes of a renal mass may have
systemic symptoms of fever, chills, rash, or imaging with significant perinephric stranding. Lymphoma is rarely the cause
of a solitary renal mass, however, it is the most common
hematological malignancy to appear in a kidney.41 Renal
involvement of lymphoma can vary in appearance from
multifocal, ill-defined, hypovascular lesions of different sizes
to an infiltrative mass extending from the retroperitoneum
with or without lymphadenopathy.42 Finally, patients with a
history of a concurrent or prior non-RCC malignancy must
also be evaluated for the possibility of a metastatic deposit.
Solitary metastatic lesions are rarely present in the kidney,
but have been reported from melanoma, lung cancer, colon
cancer, and thyroid cancer.41 When there is a concern that
a renal mass could represent a pathology other than RCC,
a renal mass biopsy should be considered.
Renal mass biopsy should be considered in patients with
de novo metastatic disease suspected to be RCC in origin.
A biopsy of the renal mass or a metastatic deposit are both
reasonable options to obtain a tissue diagnosis if upfront
systemic therapy is contemplated. A renal mass biopsy of
the kidney provides the most reliable pathology in many
cases.43,44 Confirming the diagnosis and histology of the renal
mass is important, as it may impact the options for systemic
therapy and eligibility for clinical trials.
Finally, for patients in whom radiofrequency ablation,
cryoablation, or radiotherapy of the renal mass is being considered, a renal mass biopsy should be performed before
or at the time of the treatment, depending on the patient’s
clinical status and ability to tolerate multiple procedures.12,14

If the patient was to develop metastatic disease following
treatment, the tissue obtained in the renal mass biopsy could
be used to guide systemic treatment. Additionally, benign
pathology may help avoid overtreatment. When possible,
a renal mass biopsy should be performed prior to ablation
or radiotherapy to allow better patient counselling. In highrisk patients (e.g., on anticoagulation) who are unable or
unwilling to receive two procedures (biopsy and treatment),
a biopsy should be performed at the time of the treatment.

Summary
Renal mass biopsy is an effective and safe diagnostic tool for properly selected patients. As a guiding
principle, renal mass biopsy should be reserved for
patients in whom the results will affect their management choices. Shared decision-making between
physicians and patients should be used when considering this test to investigate a renal mass.
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Consensus: Renal mass biopsy

Summary of consensus statements
1.

Renal mass biopsy should be offered to patients with a renal mass when the result of the biopsy will alter their management.

2.

Renal mass biopsy should include at least 2-3 core biopsies to sample the mass. Fine needle aspiration is not sufficient.

3.

The diagnostic accuracy of renal mass biopsy varies by hospital, mass size, mass location, and patient factors.

4.

Renal mass biopsy is safe with low rates of complications when performed at experienced centres in properly selected patients.
Patients should be informed of the risk of complications.

5.

Renal mass biopsy should routinely be discussed with patients with a small renal mass prior to management.

6.

Shared decision-making should be used to determine if renal mass biopsy will be performed. Patients should be informed of the
possible benefits and harms, what is known about the diagnostic accuracy of the biopsy, and how the biopsy should be interpreted.
Patients’ values and preferences should be elicited. Most importantly, it should be determined whether the results of the biopsy will
influence management.

7.

Patients who have a non-diagnostic renal mass biopsy for a small renal mass, should be counseled on the benefits and harms of a
repeat biopsy.

8.

Patients who have a renal mass biopsy with benign histology, should be informed about the risk of a false negative biopsy and should
be monitored.

9.

Renal mass biopsy should not be recommended to patients in whom active surveillance or watchful waiting will be recommended
irrespective of the biopsy result because of competing risks.

10. Renal mass biopsy should not be recommended to patients who will want to proceed with definitive management irrespective of the
biopsy result.
11. Renal mass biopsy should not be performed in patients with a renal mass showing classic radiologic appearance of an
angiomyolipoma.
12. Biopsy of cystic renal masses may be considered if there is a significant solid component amenable to biopsy. Renal masses without a
solid component should not be biopsied due to low diagnostic yield.
13. Renal mass biopsy should be performed when a pathology other than renal cell carcinoma is suspected for a mass that may require
management (e.g., lymphoma, metastatic lesion).
14. Renal mass biopsy or biopsy of metastatic lesion should be considered to obtain a diagnosis in patients with suspected metastatic
renal cell carcinoma.
15. Renal mass biopsy should be performed prior to, or at the time of, thermal ablation or radiotherapy of the mass.
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