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Kidney cancer is one of the 10 most common cancers in the United States with 90% being attributed to renal cell carci-
noma. Men, especially black men, are more likely to be affected than women. Renal masses, either cystic or solid, are best
detected with contrast-enhanced, triple-phase computed tomography. Renal tumors are often detected incidentally during
a computed tomography scan of the abdomen or chest that was ordered for unrelated symptoms. Hematuria serves as a
warning sign that necessitates further evaluation and imaging leading to a diagnosis and treatment plan. Treatment options
include active surveillance, ablation, nephron-sparing tumor excision, nephrectomy, and systemic treatment. Predictors of
a poor prognosis include poor functional status and metastasis. In recent years new therapies have improved the prognosis
for patients with metastatic disease. The family physician should be aware of risk factors (e.g., hypertension, tobacco use,
exposure to trichloroethylene, familial syndromes) and lifestyle and dietary modifications that may reduce risk. (Am Fam
Physician. 2019;99(3):179-184. Copyright © 2019 American Academy of Family Physicians.)

Kidney cancer is one of the 10 most common cancers in
the United States.! Renal cell carcinoma accounts for 90% of
all kidney cancers.? Death attributed to renal cell carcinoma
accounted for 2% of all cancer deaths or approximately
14,000 persons in 2016."* Men are diagnosed with renal cell
carcinoma at almost twice the rate of women, and there is a
greater prevalence in black men.> Most cases are diagnosed
between 60 and 70 years of age."”

Renal cell carcinoma is classified in three major histolog-
ical subtypes: clear cell (75%), papillary (15% to 20%), and
chromophobe (5%).* Disease-specific survival is worst with
clear cell renal cell carcinoma as it tends to be discovered at
a more advanced stage.®

Risk Factors

Risk factors for renal cell carcinoma include hypertension,
tobacco use, obesity, and acquired cystic kidney disease
in the setting of end-stage renal disease.”*® Occupational
exposure to trichloroethylene can lead to the develop-
ment of renal cell carcinoma and increased mortality from
renal cell carcinoma.>”® The International Agency for
Research on Cancer labels trichloroethylene as carcino-
genic to humans and specifically associates it with renal
cancer.” Occupational exposure to trichloroethylene is
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[EXH This clinical content conforms to AAFP criteria for con-
tinuing medical education (CME). See CME Quiz on page 157.

Author disclosure: No relevant financial affiliations.

most commonly encountered by mechanics, dry cleaners,
oil processors, polyvinyl chloride manufacturers, and low-
nicotine tobacco producers.®

There are 10 familial syndromes that confer greater risk
of developing renal cell carcinoma."! The most common
of these is von Hippel-Lindau disease which leads to the
development of clear cell renal cell carcinoma through the
activation of vascular endothelial growth factor (VEGF)."
Approximately 60% of sporadic clear cell renal cell carcino-
mas follow the same pathogenesis. This discovery has led to
the development of new therapies that inhibit VEGF recep-
tors and are being used to treat heritable and sporadic cases
of clear cell renal cell carcinoma.'**?

Screening and Prevention

Screening for renal cell carcinoma is not recommended, except
in the setting of a known heritable syndrome associated with
the development of renal cell carcinoma.! The management
of hypertension and obesity, and the avoidance of tobacco
use are the only established methods of primary prevention.®
Evidence from prospective and observational studies suggest
that consuming fatty fish (relative risk [RR] = 0.56; 95% con-
fidence interval [CI], 0.35 to 0.91), three or more servings of
fruits and vegetables (RR = 0.68; 95% CI, 0.54 to 0.87), and
one alcoholic beverage daily (RR = 0.76; 95% CI, 0.68 to 0.85)
may reduce the risk of developing renal cell carcinoma.>"***

Clinical Presentation

More than 50% of patients with renal cell carcinoma
are asymptomatic and diagnosed incidentally during
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Evidence

Clinical recommendation rating References  Comments
Patients 35 years or older who have asymptomatic microhematuria C 17 Recommendation from
should have cystoscopy and imaging with multiphasic computed consensus guideline based
tomography urography performed. on observational studies
Refer for a urology consultation for gross hematuria without urinary © 25 Recommendation from
tract infection, especially if the patient is older than 45 years. consensus guideline based
on observational studies
Refer for a urology consultation for any mass with Bosniak Il or IV (o} 21 Recommendation from

classification and for selected, low-risk patients with IIF classification,

or any solid mass greater than 1 cm.

consensus guideline based
on observational studies

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://www.aafp.

org/afpsort.

thoracoabdominal imaging ordered for unrelated issues.>'®

The history and physical examination triad of gross hema-
turia, flank pain, and palpable abdominal mass is now an
uncommon presentation, and is associated with advanced
disease.®'>'® Nonreducing or isolated right-sided varicocele
and bilateral lower extremity edema can also be symptoms
of advanced disease through occlusion of the right testicu-
lar venous system that drains directly to the right renal vein.
Similarly, bilateral lower extremity edema can occur from
tumor occlusion of the inferior vena cava. Approximately
20% of patients present with paraneoplastic disease, mani-
fested by hypertension, hypercalcemia, and polycythemia.®
Fever, weight loss, cough, adenopathy, and bone pain may
indicate metastatic disease.

Diagnosis

CLINICAL EVALUATION

An isolated right-sided varicocele and nonreducing bilat-
eral varicocele should be evaluated with abdominal imag-
ing. Gross hematuria requires computed tomography (CT),
urography, and urology consultation for cystoscopy."” Signs
of paraneoplastic or metastatic disease require evaluation
for malignancy, including chest and abdominal imaging.

LABORATORY EVALUATION

Hematuria should be diagnosed by microscopic exam-
ination that shows three or more red blood cells per
high-powered field, not by urine dipstick alone. The urine
should be without pyuria or red blood cell casts, which
indicates infection or glomerulonephritis, respectively. If
asymptomatic microscopic hematuria is detected, manage-
ment is recommended per American Urological Association
guidelines (Figure 1)."”'® Benign causes should be ruled out,
including infection, recent vigorous exercise, menstruation,
and instrumentation. Identified causes should be treated
and a repeat urinalysis should be obtained. Further labo-
ratory evaluation includes assessment of urinary sediment,
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creatinine, C-reactive protein, hemoglobin, erythrocyte
sedimentation rate, alkaline phosphatase, and serum cal-
cium.” Routine urine cytology is not recommended for the
initial evaluation of asymptomatic microscopic hematuria.””
Patients 35 years or older who have asymptomatic microhe-
maturia should have cystoscopy and imaging with multi-
phasic CT urography performed."”

IMAGING
A contrast-enhanced, triple-phase helical CT scan thatimages
the urinary tract before, during, and after contrast load is the
preferred imaging study for evaluating renal masses or per-
sistent microscopic hematuria.”*?® CT detects 90% of renal
masses, identifies benign and pathologic features, and evalu-
ates surrounding anatomy to detect lymphadenopathy or an
associated thrombus. A contrast-enhanced CT scan will also
identify benign masses that do not require further testing.

The Hounsfield unit scale measures a tissue’s density
or attenuation. Fat has very low attenuation (i.e., -100 to
-10 HU), and masses containing fat are almost always
benign angiomyolipomas. Homogeneous masses with low
attenuation (-10 to +20 HU) can be identified as benign,
fluid-filled, simple cysts. Masses with attenuation greater
than 20 HU, heterogeneous appearance, septations, or cal-
cifications, may be malignant and require further evalua-
tion?' (Figure 2). The differential diagnosis of renal masses
is included in Table 1.2

For incompletely characterized masses or contraindica-
tions to CT, magnetic resonance imaging with and without
intravenous contrast is recommended.?

Management

The management of cystic lesions should be guided by the
Bosniak classification system (Table 2).*' Shared decision-
making between the urologist, the family physician, and the
patient is recommended when deciding on a course of treat-
ment. The tumor’s stage and characteristics as well as the
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FIGURE 1
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Cystoscopy
Negative Positive
Annual urinalysis for two years  Treat

Negative l Positive
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from care positive; repeat anatomic eval-

uation within three to five years

Algorithm for the diagnosis and management of incidentally discovered microscopic hematuria.

Adapted with permission from Davis R, Jones JS, Barocas DA, et al. Diagnosis, evaluation and follow-up of asymptomatic microhematuria (AMH)
in adults: AUA guideline. J Urol. 2012,188(6):2474, with additional information from reference 18.

patient’s baseline health and patient preferences should be
considered (Table 3%>*4).

Solid tumors are managed according to size. Masses mea-
suring less than 1 cm are observed, and masses greater than
1 cm are usually excised or biopsied. There is an increas-
ing role for renal mass biopsy, instead of partial or radical
nephrectomy, because active surveillance is a treatment
option for renal cell carcinoma. However, a biopsy has an
increased risk of false-negative results. The risk of meta-
static spread of cancer cells related to a biopsy is rare and
should not preclude the use of biopsy to help clarify a diag-
nosis and guide treatment. Twenty percent of large (greater
than 3 cm) solid masses discovered incidentally will be
benign.” Metastatic potential increases significantly when
the mass is 4 cm or greater. If there is concern for metastatic
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disease, radiography or CT scan may be necessary based on
other risk factors.>*

INDICATIONS FOR REFERRAL

A urology consultation for further evaluation is indicated
for microscopic or gross hematuria without urinary tract
infection or other benign causes.'”'®* Patients should also
be referred for any Bosniak III or IV cystic lesions, and for
selected, low-risk patients with a Bosniak IIF lesion, or any
solid mass greater than 1 cm that does not contain fat.*!

INTERVENTION STRATEGIES

The preferred treatment for any nonmetastatic, solid, or
Bosniak IIT or IV complex cystic kidney mass is surgical
excision, preferably using a minimally invasive approach.”
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FIGURE 2

Incidental renal mass, detected on abdominal CT
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Management of incidentally discovered renal masses.

CT = computed tomography; MRl = magnetic resonance imaging.

In select patients, nephron-sparing partial nephrectomy is
recommended with a priority of achieving negative surgical
margins while preserving nephron mass. Radical nephrec-
tomy is indicated in patients with an increased oncologic

TABLE 1

Differential Diagnosis of Renal Masses

Cysts Tumors Inflammatory lesions
Simple Malignant masses Infection
Complex Renal cell carcinoma  Infarction
Multiple Lymphomas Trauma (hematoma)
Sarcomas
Metastases

Benign masses
Renal adenomas
Angiomyolipomas
Oncocytomas
Others
Adapted with permission from Higgins JC, Fitzgerald JM. Evaluation

of incidental renal and adrenal masses. Am Fam Physician. 2001,
63(2):289.
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Cystic Solid
Bosniak classification l l l
| <lcm lto4cm >4.cm
v IIF Small renal Renal

neoplasm

l i neoplasm
Refer to urology Annual CT vs. MRI with |——,

for further and without contrast
management yearly for five years

Change in appearance, or

growth > 3 mm per year
Yes
\

Refer to urology for
further management

No

Benign, no further workup

risk based on clinical indicators (solid masses greater than
3 cm, complex cystic masses, no preexisting chronic kidney
disease, normal contralateral kidney and if partial nephrec-
tomy would be challenging) and in patients who plan to
undergo targeted pharmaceutical treatment.'>* Lymph
node dissection should be performed for staging purposes
in patients with clinically concerning regional lymphade-
nopathy. Adrenalectomy should be performed in patients
where imaging and/or intraoperative indications of adrenal
invasion are evident.”

Other options for treatment of renal masses less than 3 cm
include thermal ablation, cryoablation, and radiofrequency
ablation. All patients undergoing these treatment options
should have a renal mass biopsy (preferably multiple core
biopsies) performed to allow histologic diagnosis and guide
subsequent surveillance. The patient must also understand
the increased risk of local recurrence or persistence of the
tumor with these treatment options.'>*

Active surveillance is an acceptable option in some patients
when the renal mass measures less than 2 cm (grade C). A
plan of active surveillance with repeat imaging every three to
six months is acceptable when it is preferred by the patient or
when risk of an intervention outweighs the benefits because
of complicated comorbidities that decrease life expectancy
or increase the risk of death. Renal mass biopsy (preferably
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TABLE 2

Bosniak Classification System

Class  Description

| Benign simple cyst with a hairline thin wall without septa, calcification, or solid component. Homogeneous near-
water attenuation density (=10 to +20 HU) without enhancement.

Il Benign minimally complicated cyst that may contain a few hairline thin septa that may have “perceived” but not mea-
surable enhancement. Fine calcification or a segment of slightly thickened calcification may be present in the wall
or septa. Also, a well-marginated nonenhancing homogeneous mass less than 3 cm with density above simple fluid

attenuation (hyperdense cyst).

IIF Usually benign complicated renal cyst with multiple hairline thin septa or minimal smooth thickening of the wall septa.
Wall or septa may contain thick and nodular calcification and may have “perceived” but not measurable enhancement.
Also, a well-marginated intrarenal nonenhancing mass greater than 3 cm with density above simple fluid.

1 Indeterminate complicated cystic renal mass with thickened irregular walls or septa that have measurable enhancement.

Y Malignant cystic renal mass with enhancing soft tissue components (cystic renal cell carcinoma).

Adapted with permission from Herts BR, Silverman SG, Hindman NM, et al. Management of the incidental renal mass on CT: a white paper of the
ACR Incidental Findings Committee. J Am Coll Radiol. 2018:15(2):269

TABLE 3

Renal Cell Carcinoma TNM Stage

5-year
Staging Tumor Node Metastasis survival ratex
| T1: tumor confined to kidney NO MO 81%
a:<4cm
b:>4cmand<7cm
Il T2: tumor confined to kidney NO MO 74%
a:>7cmand <10 cm
b: >10 cm
11 T1 or T2: tumor confined to kidney N1 MO 53%
or
T3: tumor extension NO or N1 MO
a: into the renal vein or segmen-
tal branches or invades perirenal
and/or renal sinus fat but does
not invade beyond Gerota fascia
b: into the vena cava below the
diaphragm
c: into the vena cava above the
diapragm or invades the wall of
the vena cava
vV T4: Tumor invades ipsilateral adre- Any N MO 8%
nal gland or beyond Gerota fascia
or
Any T Any N M1

T = tumor; N = lymph node; M = metastasis; NO = no nodal involvement; N1 = regional lymph node
involvement; MO = no distant metastatis; M1 = distant metastatis.

*—Five-year survival rate is based on all-cause mortality and is not indicative of death rates from cancer.®

Information from references 23 and 24.
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performed using a percuta-
neous approach) should be
considered for further risk
stratification for patients
considering active surveil-
lance.!** If expected benefits
of the intervention outweigh
the benefits of active surveil-
lance, then active treatment
is preferred, and patients
must clearly understand the
risks of surveillance.”
Approximately 30% of all
patients with renal cell car-
cinoma have metastatic dis-
ease at diagnosis.® Treatment
of metastatic renal cell carci-
noma is more complicated
and challenging because
of the cancer cells’ resis-
tance to treatment.”? Avail-
able interventions include
various VEGF receptor
inhibitors, tyrosine kinase
inhibitors, and immuno-
therapies. First-line treat-
ment for patients with good
to intermediate prognosis,
who have not been treated
previously, includes anti-
angiogenic VEGF/tyrosine
kinase inhibitors (sunitinib
[Sutent], pazopanib [Votri-
ent], or bevacizumab [Avas-
tin] with interferon-alpha).
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Second-line treatment includes another VEGF receptor/
tyrosine kinase inhibitor, immunotherapy with nivolumab
[Opdivo], and the immunosuppressant everolimus for
patients who experience disease progression despite first-line
treatment.?*?® Although these interventions may improve
overall survival, complete remission is rare in that advanced
renal cell carcinoma is a deadly disease.?®

Prognosis

The most significant indicator of prognosis for renal cell
carcinoma is based on pathological staging. Patients with
stage I or I cancer at the time of diagnosis have a five-year
survival rate of 80% to 90%.% Poor prognostic indicators
include: low functional status scores using the Karnofsky
performance scale or Eastern Cooperative Oncology Group
Performance Status scale, high levels of serum lactate dehy-
drogenase, low hemoglobin, high serum corrected calcium
levels, and comorbid diabetes mellitus.'>*

Data Sources: Searches were conducted in Essential Evidence
Plus, PubMed, Cochrane Database of Systematic Reviews, and
the U.S. Preventive Services Task Force using the key terms renal
cancer diagnosis and treatment and renal cell carcinoma diag-
nosis and treatment. The searches included meta-analyses, ran-
domized controlled trials, clinical trials, guidelines, and reviews.
Search dates: July to August 2017, and October 2018.
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