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Summary
uspicious renalmass lesions are consideredmalignant until
proven otherwise. The most common diagnosis for intra-
 � Increased early and incidental detection, improved surgical

techniques and technological advancement mean that the
management of renal mass lesions is constantly evolving.

� The treatment of choice for renal mass lesions has historically
been radical nephrectomy.

� Partial nephrectomy is now recommended for localised renal
masses, owing to favourable renal functional outcomes.

� Ablative renal surgery confers a significant risk of chronic
kidney disease.

� There are few studies assessing long term outcomes of
nephrectomy on renal outcomes, and virtually no studies
assessing long term outcomes for less invasive therapies
such as ablation.

� Unless a renal mass is clearly benign on imaging, management
decisions will be made with an assumption of malignancy. The
content of this review applies to both benign and malignant
renal mass lesions.

� We advocate for improved strategies for kidney function
assessment and risk stratification, early targeted referral, and
regular screening for chronic kidney disease for all patients
after surgery.
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S renal masses is renal cell carcinoma (RCC).1 Gold stan-
dard management of malignant renal mass lesions is surgical
resection, either through radical (total) or partial (nephron-
sparing) nephrectomy. Although curative in the vast majority of
localised tumours, there are risks associated with nephrectomy,
particularly relating to post-operative decline in kidney function
and chronic kidney disease (CKD) onset and progression. CKD is
defined as abnormalities in kidney structure or function with
health implications, generally defined as estimated glomerular
filtration rate (eGFR) reduction < 60 mL/min/1.73 m2 and/or
evidence of kidney damage (typically manifested as albuminuria)
for a period � 3 months.2 CKD increases the risk of both cardio-
vascular disease and all-cause mortality. In many patients after
tumour nephrectomy, CKD may be prevented through use of
alternative management strategies.

This review uses the most up-to-date relevant original research,
systematic reviews andmeta-analyses, identified via PubMed and
Google Scholar searches, to evaluate current clinical practice
guidelines and standard of care for localised renal masses. We
identify potential strategies to improve the detection and man-
agement of patients with an increased risk of post-operative CKD.
The review focuses on benign and malignant lesions limited to the
kidney; however, advice regarding kidney function may still be
applicable for advanced tumours.

Epidemiology

Worldwide, kidney cancer is theninthmost commoncancer inmen
and the fourteenth most common in women.1 It is the third most
common genitourinary malignancy, associated with the highest
genitourinary cancer mortality rate, and the 16th most common
cause of cancer death worldwide.1,3 Incidence is higher and
increasing in many developed compared with developing coun-
tries, and this is significantly more pronounced in men than
women. RCC incidence rates range from 22 per 100 000 in Czech
men to < 1 per 100 000 in some African countries. In Australia, the
respective incidence rates for men and women are 10.4 and 5.1 per
100 000.1 Australian projections predict there will be 19 280 new
cases of kidney cancer from 2016 to 2020.4 Although Australia
currently lacks formalised population data collection for kidney
cancer management, a Victorian population study reported that in
2009, 67.3% and 15.4% of patients with diagnosed kidney cancer
weremanagedwith radical andpartial nephrectomy respectively.5

A retrospective study of 488 nephrectomy patients from Victoria
further identified that 61.3% and 26.9% of radical and partial
nephrectomy patients experience an eGFR below 60 mL/min/
1.73 m2 at a minimum of 6 months post-operatively.6 A rough
comparison of these figures indicates that about 45.4% of patients
diagnosed with kidney cancer will experience a post-operative
eGFR below 60 mL/min/1.73 m2 which, if assumed to be
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representative of the Australian population, encompasses an esti-
mated 8753 of the projected number of patients with kidney
cancer from 2016 to 2020.

Renal tumours

RCCs originate from the renal tubular epithelium and encompass
90% of intra-renal neoplasms.1 There are several distinct histo-
logical subtypes,7 the most common of which are clear cell,
papillary and chromophobe RCCs, constituting 70%, 10e15% and
5%ofRCCdiagnoses respectively.1 Best practice prognostication is
through tumourenodeemetastasis staging (Box 1) and the World
Health Organization/International Society of Urological Pathol-
ogy grading system.8,9 Localised tumours (T1/2eN0eM0) have a
favourable prognosis compared with advanced disease
(T3/4eN1eM1).8,9 Grade is prognostic for clear cell and papillary
RCC, but not for chromophobe and most other less common RCC
subtypes.8 Benign tumours of renal cell origin include papillary
adenomas and oncocytomas. Benign and malignant primary
tumours of non-renal cell origin may be of metanephric, nephro-
blastic, mesenchymal (eg, benign angiomyolipoma), neuroendo-
crine, hematopoietic and lymphoid (eg, lymphoma) or germ cell
origin, or distant metastases.7

Current standard of care

There are no specific Australian guidelines for managing renal
masses. Best practice follows international consensus, for example,
LD. 2Princess Alexandra Hospital, Brisbane, QLD. 3Australian Prostate Cancer Research
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1 Renal tumour staging9

Stage Characteristics

Tx Primary tumour cannot be assessed

T0 No evidence of primary tumour

T1 a Tumour � 4 cm in greatest dimension, limited to kidney

b Tumour > 4 cm but � 7 cm in greatest dimension,
limited to kidney

T2 a Tumour > 7 cm but � 10 cm in greatest dimension,
limited to kidney

b Tumour > 10 cm, limited to kidney

T3 a Tumour extends into the renal vein or its segmental
veins, or tumour invades pelvicalyceal system but not
beyond Gerota’s fascia

b Tumour grossly extends into the vena cava below the
diaphragm

c Tumour grossly extends into the vena cava above the
diaphragm or invades the wall of the vena cava

T4 Tumour invades beyond Gerota’s fascia (including
contiguous extension into the ipsilateral adrenal gland)
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the European Association of Urology (EAU) or American
Urological Association guidelines.10,11
Clinical evaluation
About 6e10% of patients present with the classic triad of flank
pain, haematuria and a palpable mass, which is associated with
advanced disease.10 In current practice, the majority of lesions are
identified incidentally during unrelated or routine investigation.12

As a result, small renal masses (SRMs) account for up to 66% of
renal masses.12 These lesions, defined as � 4 cm in maximum
dimension, are usually asymptomatic.12,13 Physical examination
and history consequently play a limited role in SRM diagnosis.
Laboratory investigations
A patient’s kidney function is a key factor in determining
management options. Routine examination of serum creatinine
2 Clinical utility of common imaging modalities16,18,20

Modality Indications Clinical u

Ultrasound Non-specific local/systemic symptoms/
signs pointing to malignancy

Screening
May be a
simple cy
Characte
complem
tomograp

Computed
tomography

Renal mass identified on ultrasound or
signs/symptoms suggestive of
malignancy

Rule out
Provide a
informatio

Magnetic resonance
imaging

If serial imaging is necessary or for
patients in whom intravenous contrast
is contraindicated

Rule out
Provide a
discernm
cava than
staging in
planning

Positron emission
tomography

Renal mass identified and metastases
suspected

Staging o
screening
Not unive
practice
level, eGFR and urinalysis is recommended.10 For central
masses with suspicion of collecting system invasion, urine
cytology and potential endoscopic investigation are useful for
staging, and to diagnose urothelial tumours which may have
poorer outcomes.10 Abnormal liver function test results and
haemoglobin, serum calcium, alkaline phosphatase or lactate
dehydrogenase levels may indicate paraneoplastic syndromes
(eg, anaemia), which are less common presentations associated
with worse outcomes.10,14,15
Imaging
After the identification of a renal mass lesion, imaging studies are
used to characterise and stage the tumour, and provide anatomical
information relevant tomanagement decisions (Box 2). Abdominal
ultrasound is useful for initial screening but provides limited
information outside of the location and nature of the lesion.
Computed tomography (CT) and magnetic resonance imaging
(MRI) havemore clinical utility for operative planning and staging.
MRI is indicated in patients with intravenous iodinated contrast
allergies or for whom cumulative radiation exposure due to serial
imaging is of concern.16

Imaging assessment of tumours can distinguish between clearly
benign (simple cysts and angiomyolipomas) and clearly malig-
nant masses with some certainty. About 5e8% of lesions remain
indeterminate on CT scan,17 and are considered malignant until
proven otherwise. Renal masses can be divided into cystic and
solid, and by their enhancement pattern (Box 3); 85%of enhancing
lesions aremalignant.18 Cystic lesions are classified andmanaged
according to the Bosniak classification system (Box 4).19,20 Solid
lesions are more likely malignant if they are large and/or have
poorly defined borders, significant tissue heterogeneity, focal
calcification or central necrosis.18 Likelihood of malignancy is
proportional to tumour size; about 46% of tumours < 1 cm are
benign, compared with 6.3% of tumours > 7 cm.21 For further
details on imaging characteristics for various renal tumours and
sensitivity/specificity compared by imaging modality, see
reviews by Pallwein-Prettner and colleagues18 and Sankineni and
colleagues.22

Imaging for tumour staging is indicated in all patients with renal
masses unless malignancy has been ruled out (Box 5).10 It can be
tility Limitations

for renal masses
ble to identify and rule out
sts
rise cystic lesions
entarily with computed
hy

Poor detection of very small tumours
(< 5 mm)
Cannot provide extensive anatomical
detail
Operator dependent

most benign lesions
natomical and staging
n for operative planning

Some masses remain indeterminate
(particularly oncocytomas and fat-free
angiomyolipomas)

most benign lesions
natomical information (better
ent of renal vein and vena
computed tomography) and
formation for operative

May not be cost-effective
Some masses remain indeterminate
(as with computed tomography)

f metastatic disease and
for recurrence
rsally adopted into clinical

Sensitivity and specificity dependent
on radiotracer used
Rarely used for diagnosis



3 Enhancing and non-enhancing renal masses

Coronal sections of computed tomography scans comparing two cases of incidentally identified
small renal masses. Case 1. A: Non-contrast study. There is an indiscriminate upper polar mass in
the right kidney with a mid-lower polar hypodense region. B: Portal-venous phase study with
contrast. The upper polar lesion does not enhance significantly compared with the surrounding
normal renal parenchyma. This lesion was diagnosed as a benign renal oncocytoma, 30 mm at
maximum dimension. The hypodense region below the tumour is a simple cortical cyst; note the
complete lack of enhancement. Case 2. C: Non-contrast study. There is an indiscriminate, bulging
upper polar lesion in the left kidney. D: Arterial phase study with contrast. The upper polar lesion
enhances distinctly, with reference to the surrounding renal parenchyma, in a heterogeneous
pattern. This lesion was diagnosed as a clear cell renal cell carcinoma, 40 mm at maximum
dimension. Enhancement is likely due to hypervascularity, which is typical of this subtype. u
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accomplished effectively with abdominal cross-sectional imaging
(CT and/orMRI) to assess involvement of the renal vein or inferior
vena cava, local lymphadenopathy, or contiguous extension or
metastasis to the adrenal gland or other abdominal organs.23 A
chest CT scan or radiograph is also indicated for staging. A bone
scan may be further indicated if bony metastases are suspected
(pathological fracture, bone pain, lumbosacral radiculopathy, or
elevated levels of serum calcium or alkaline phosphatase). Future
directions for tumour staging may include an increased role for
functional imaging techniques such as positron emission tomog-
raphy using novel radiotracers (eg, prostate-specific membrane
antigen).24
4 Bosniak classification system of cystic renal masses19,20

Category Features

I Simple benign cyst
Thin wall without septa, calcification or solid components
Same density as water and does not enhance with contrast medium

II Benign cyst
Few thin < 1 mm septa or fine calcification in the wall or septa
lesions < 3 cm in size with uniformly high attenuation, with sharp
margins without enhancement

IIF Minimally complex cysts
Contain increased number of septa
Minimally thickened with nodular or thick calcifications
Enhancement of thin smooth septa
Hyperdense intra-renal cyst > 3 cm in diameter, with no enhancement

III Indeterminate cystic masses
Thickened irregular walls or septa with enhancement
Hyperdense on computed tomography scan

IV Clearly malignant, containing enhancing soft tissue components; eg,
solid mass with a large cystic or a necrotic component
Anatomical information acquired fromCT orMRI scans
facilitates operative planning. Vascular anatomy, pres-
ence of a normal contralateral kidney, feasibility of
nephron-sparing surgery, and functional nephron mass
are particularly relevant. Triple-phase CT provides the
most accurate information about differential enhance-
ment characteristics and collecting system viability. If
asymmetric kidney function is suspected, based on im-
aging or abnormal kidney function test results, these
investigations can be supplemented with a dimercap-
tosuccinic acid or mercaptoacetyltriglycine tracer reno-
gram to characterise the relative contributions of both
kidneys to GFR. Tumour size and anatomical location
are importantwhen choosing themanagement strategy.
Standardised nephrometry scoring may assist; for
example, the RENAL Nephrometry Scoring System
(http://www.nephrometry.com) quantifies risk based
on these metrics.25
Renal mass biopsy
A proportion of SRMs may be benign or have a low
malignant potential, and conservative management
could be advocated. In a study of 2770 cases of surgi-
cally resected unilateral non-metastatic renal tumours,
13% of all lesions and 23% of lesions < 4 cm were
benign.21 Renal mass biopsy may assist in the man-
agement decision-making process for indeterminate
tumours; however, it is not uniformly adopted into
clinical practice. As high-level evidence is lacking, its
use is largely up to the discretion of the treating clini-
cian.10 EAU guidelines do not recommend biopsy for localised
tumours suspected for malignancy in patients with long life ex-
pectancy.10 Biopsy may be indicated in advanced cases when
choosing targeted therapy, or if there is an unusual anatomical
distribution which points towards a tumour of non-renal origin
that may benefit from non-standard management.11 In Queens-
land, biopsies are performed on only 6.8% of patients; most of
these are for advanced disease (Joshi, Jordan andWood [Princess
Alexandra Hospital and University of Queensland], unpublished
data presented at the Urological Society of Australia and New
Zealand Northern Section Meeting, 14e15 Oct 2016, Brisbane).
Despite a high positive predictive value, there are concerns
Risk Management

No risk No further treatment

No risk No further treatment

About 5% malignant Regular repeat imaging (6-monthly)

> 50% malignant Surgery or active surveillance

100% malignant Surgery
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5 Decision-making algorithm for surgical management of
renal masses

AS ¼ active surveillance. CT ¼ computed tomography. MRI ¼magnetic resonance
imaging. u
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regarding accuracy, lownegative predictive value, relatively high
non-diagnostic rate, difficulties in interpreting histological
subtypes, the occurrence of hybrid lesions, and significant
tumour heterogeneity.26,27 Seeding of malignant cells along the
biopsy tract is a rare complication, with only eight cases
reported.28
Surgical management
International consensus for management of localised renal masses
is partial nephrectomy where technically feasible.23,24 Clinical
factors, tumour location and size, as well as patient and surgeon
preference, determine if a lesion is amenable to partial or radical
nephrectomy. Technical difficulty arises with large endophytic
(inwardly growing) or locally invasive tumours, or tumourswith a
central location or proximal to hilar structures. Technical difficulty
is associated with a high nephrometry score. EAU guidelines
recommend partial nephrectomy with an open, laparoscopic or
robot-assisted approach, based on the surgeon’s expertise and
skills.29,30
Active surveillance
Patients with clinical stage T1a SRMs may be suitable for active
surveillance (AS), especially elderly and comorbid patients. Such
patients can be observed with serial imaging (every 6e12 months)
to determine tumour growth rate and to delay intervention until
tumours show growth or clinical progression. In these cases,
alternative treatment modalities may be considered. AS has
obvious benefits regarding preservation of kidney function and
does not expose patients to the risks of surgery; however, it may
carry mildly increased oncological risk.

In a systematic review of 18 retrospective studies (880 patients, 936
SRMs), the tumour growth rate was low and progression to met-
astatic disease was reported in only 18 lesions.31 The calculated
linear (n ¼ 251) and volumetric (n ¼ 284) growth rates were
0.31 � 0.38 cm/year and 6.3 � 27.4 cm3/year.31 The Delayed
Intervention and Surveillance for Small Renal Masses Registry, a
prospective observational study comparing AS with primary
intervention, has shown that in an appropriately selected AS
cohort, delayed intervention (resection after surveillance, indicated
if the growth rate was > 0.5 cm/year, size was > 4 cm or haema-
turia was present) was not inferior to primary intervention
(resection at diagnosis).13
Ablation
There is minimal high-level evidence for the efficacy
of radiotherapy, robotic radiosurgery, radiofrequency ablation or
cryoablation.10 These therapies may be offered to older patients
with comorbidities who have limited life expectancy.10 An
Australian single-centre retrospective study of 168 patients
managed with percutaneous radiofrequency ablation reported
98% and 87% disease-free survival for 3 and 5 years respectively.32

A European retrospective study of 808 patients managed with
laparoscopic-assisted cryoablation at eight separate centres
reported 90% and 80% disease-free survival for 5 and 10
years respectively.33
Evaluating kidney function

Current best practice provides little guidance for screeningpatients
at risk of adverse renal functional outcomes. Given that existing
CKD is associated with long term post-nephrectomy decline of
eGFR,34 clinicians should consider major CKD risk factors when
assessing patients suspected of having renal masses.
Chronic kidney disease risk
CKD is most commonly diagnosed by an eGFR < 60 mL/min/
1.73 m2 and/or albuminuria, persisting for � 3 months.2 In
Australia, at least one in ten adults aged � 18 years has CKD, and
a third of adults have one or more of the following major risk
factors that can increase the risk of CKD by 20e40%: obesity;
hypertension; diabetes mellitus; cigarette smoking; established
cardiovascular disease; age > 60 years; Aboriginal, Torres Strait
Islander, Maori, or Pacific Islander heritage; family history of stage



6 Risk of chronic kidney disease progression based on
albuminecreatinine ratio (ACR) and estimated glomerular
filtration rate (eGFR)2,35,53

Variable ACR (mg/mmol)

Sex

Male < 2.5 2.5e25.0 > 25.0

Female < 3.5 3.5e35.0 > 35.0

eGFR (mL/min/1.73 m2) Risk level

� 60 na Low High

45e59 Low Moderate High

30e45 Moderate Moderate High

< 30 High High High

7 Screening tool for referral to a nephrologist*47

Pre-operative findings Score

Albuminecreatinine ratio (mg/mmol)

< 3 0

3e30 1

> 30 3

Diabetes mellitus 2

Hypertension 1

eGFR (mL/min/1.73 m2)

� 60 0

< 60† 1

< 45† 2

< 30† 2

Hereditary kidney cancer syndrome‡ 3

eGFR ¼ estimated glomerular filtration rate. * Referral is recommended if the score
is � 3, or � 1 if the patient is of Aboriginal, Torres Strait Islander, Maori or Pacific
Islander heritage. This algorithm is not exhaustive and discretion should be applied
in complex cases. † Cumulative criteria. ‡ Referral of patients with hereditary kidney
cancer is recommended because of the likelihood of recurrence and subsequent
renal ablation. u
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5 CKD; hereditary kidney disease; and severe socio-economic
disadvantage.35

Thepresence of one ormore of these risk factors (with the exception
of age > 60 years in isolation) is an indication for CKD screening in
the general population.35 We recommend assessing these risk
factorswhen approachingmanagement decisions. In patients with
complicated, chronic or systemic diseases, we recommend a case-
by-case assessment with thorough evaluation of the literature
regarding CKD risk conferred by the relevant comorbidity.
Examples of relevant conditions in this category include systemic
lupus erythematosus (lupus nephritis) and human immunodefi-
ciency virus infection (HIV-associated nephropathy).

Kidney function after nephrectomy
Kidney function decline and CKD risk after nephrectomy have
been associated with a variety of factors, many of which are also
risk factors for CKD in the general population. In addition to the
factors previously listed, hyperuricaemia and tumour size � 4 cm
have been associated with worse renal functional outcomes after
tumour nephrectomy, with radical nephrectomy having a greater
detrimental effect than partial nephrectomy.6,36-41

There are few studies assessing return to pre-operative levels of
kidney function; however, in a study of 571 patients who under-
went radical nephrectomy, Zabor and colleagues found that
44% and 58% of patients with an eGFR � 60 and < 60 mL/min/
1.73 m2 respectively, returned tobaseline levels of functioning after
24 months.42 Notwithstanding, pre-operative eGFR is inversely
proportional to the long term risk of CKD, as identified in an
American retrospective cohort study of 4299 patients who under-
went radical nephrectomy with a median follow-up of 9.4 years.34

Risk of CKD progression in patients with a pre-operative eGFR
> 60 mL/min/1.73 m2 was lower than in patients with pre-
operative eGFR < 60 mL/min/1.73 m2.34 This disparity is likely
related to the fact that patients with pre-operative CKD generally
have a greater absolute risk of CKD progression than those with
normal kidney function.43 Post-operative CKD in patients after
tumour nephrectomy is associated with increased cardiovascular
and all-cause mortality risk.34,44

Pre-operative assessment
Pre-operative investigations should include serum creatinine
measurements (at multiple time points if possible) and eGFR
calculated using the CKD Epidemiology Collaboration equation
(https://www.qxmd.com/calculate/calculator_251/egfr-using-
ckd-epi).34,45 Electrolyte or acidebase disturbances should be
ruled out. Assessing urate levels may be useful given their
association with post-operative CKD.37 Although not currently
standard of care, the urinary albuminecreatinine ratio (ACR)
should be obtained for each patient (first void if practical) to stage
for albuminuria which, alongwith eGFR, is used to diagnose and
stratify CKD (Box 6).2

Management decisions should be made concurrently with a
thorough assessment of urological, oncological and nephrological
factors, in consultation with evidence-based guidelines. We
recommend the Kidney Health Australia — Caring for Austral-
asians with Renal Impairment guideline for CKD screening,35 and
the Kidney Disease: Improving Global Outcomes guideline for
acute kidney injury (AKI) management.46

Referral
In the presence of several CKD risk factors or indications of
abnormal kidney function, it may be pertinent to refer a
prospective patient to a nephrologist for specialist assessment
pre-operatively (Box 7).45

Some patients may require post-operative referral. This could be
because of AKI (assessed by post-operative changes in creatinine
levels or urine output)46 or pathological diagnosis of subclinical
kidney disease, based on radical nephrectomy specimens with
abnormalities in non-neoplastic renal parenchyma not adjacent to
the tumour.47-49
Peri-operative and intra-operative factors
Appropriate peri-operative management is vital for preventing
post-operative decline in renal function. Ensuring adequate pre-
operative nutritional status and hydration for patients, avoiding
the use of nephrotoxic drugs, and appropriate intra-operative
monitoring of blood pressure may reduce kidney damage
sustained in both radical and partial nephrectomy procedures.
Anaesthetists are advised against the use of vasodilating anaes-
thetic agents tominimise the risk of hypotension intra-operatively.
Partial nephrectomy performedwithout hilar clampingmay assist
favourable renal outcomes compared with procedures that use

https://www.qxmd.com/calculate/calculator_251/egfr-using-ckd-epi
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8 Suggestions for assessing kidney function34,35,53

Pre-operative assessment

� Radiological assessment:
< supplement with nuclear medicine scan for differential kidney

function assessment, if indicated

� Blood pressure and fasting glucose

� Evaluate CKD risk factors*

� Serum creatinine

� eGFR*

� Urinary ACR*

Post-operative assessment

� Serum creatinine:
< refer to a nephrologist if two or more times the pre-operative

value

� eGFR (unlikely to be a stable value)

� Urinary ACR:
< evaluate before discharge; if � 30 mg/mmol, re-assess within

3 months, or refer to nephrologist if accompanied by significantly
elevated serum creatinine

� Non-neoplastic parenchyma:
< refer to a nephrologist if kidney disease is identified

Follow-up

� Serum creatinine and eGFR; refer to a nephrologist if:
< eGFR < 45 ml/min/1.73 m2; or

< eGFR has declined > 5 mL/min/1.73 m2 within 6 months (with a
new baseline < 60 ml/min/1.73 m2); or

< eGFR has declined > 10 mL/min/1.73 m2 within 6 months (with a
new baseline < 90 mL/min/1.73 m2)

< for other indications, see Kidney Health Australia guidelines53

� Urinary ACR (assess at least annually):
< re-assess within 3 months if � 30 mg/mmol

< refer to a nephrologist if persistently elevated � 30 mg/mmol

� Blood pressure and glucose (CKD risk)

� Fasting lipids and weight (cardiovascular risk)

ACR ¼ albuminecreatinine ratio. CKD ¼ chronic kidney disease. eGFR ¼
estimated glomerular filtration rate. * See Box 7; refer to a nephrologist
if indicated. u
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hilar clamping; although associated with increased blood loss, the
remaining ipsilateral nephrons are not subject to ischaemic
injury.50 Although some studies report minimal impact of
ischaemia duration on kidney function, given current levels of
evidence, it is difficult to draw robust conclusions.51

Post-operative care and follow-up
After surgery, kidney function is expected to decrease initially
(especially after radical nephrectomy) and return to baseline
within a period of days to weeks. A new baseline eGFR is usually
established within 3 months; however, equations which estimate
GFRmay only be accurate after an extended period in excess of 12
post-operativemonths.52 Beforedischarge, creatinine levels should
be monitored. Serum creatinine persistently elevated to two or
more times the pre-operative value may indicate clinically signif-
icant AKI.46 Nephrotoxic drugs should be avoided for all patients
after nephrectomy. Caution should be applied regarding the use of
non-steroidal anti-inflammatory drug use, especially in patients
managed for hypertension.

There is limited evidence regarding appropriate follow-up periods
for patients after tumour nephrectomy. Guidance is provided in
EAU guidelines based only on tumour stage, and follow-up
periods are determined based on urological oncological risk.10

Owing to the increased CKD risk conferred by nephrectomy
surgery, general practitioners of patients who have undergone
nephrectomy are encouraged to perform annual and opportunistic
CKD screening.

Serum creatinine concentration and eGFR should be documented
at each surgical follow-up clinic, and it is advisable that urinary
ACR be assessed and documented at least annually. Blood pres-
sure and fasting lipid and glucose levels should also be assessed
regularly. Adequate blood pressure and glycaemic control are
paramount to reducing CKD risk.35,53 Notable declines in kidney
function or the presence of albuminuria should be treated with
caution and re-evaluated within 3 months (Box 6). Persistent
albuminuria (ACR � 30 mg/mmol), eGFR decline < 45 mL/min/
1.73 m2 or an eGFR reduction of > 5 mL/min/1.73 m2 within
6 months (if new baseline eGFR is < 60 mL/min/1.73 m2) are
indications for referral to a nephrologist (Box 8).34,35,53 Weight
reduction and smoking cessation should be encouraged in all
patients as applicable.

Conclusion

We have evaluated current management approaches for localised
renal masses and have identified that many improvements can
be made in the assessment of kidney function and CKD risk.
We highlight the importance of pre-operative urinary ACR in
conjunction with evaluating eGFR, and the assessment of relevant
CKD risk factors in determining management strategy, follow-up
periods and early referral to a nephrologist. We suggest strate-
gies for improving CKD risk assessment during follow-up,
through regular evaluation of eGFR, urinary ACR, blood pres-
sure, and fasting glucose and lipid levels. We also advocate for GP
involvement in regular CKD screening, and for opportunistic
screening coinciding with scheduled follow-up clinic visits.
Patients who have undergone nephrectomy are at considerably
higher risk of CKD than the general population, and this carries
increased risk of cardiovascular and all-cause mortality. Manage-
ment plans should reflect this, with strategies in place for primary,
secondary and tertiary prevention of adverse outcomes.
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