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Incidental renal or adrenal masses are sometimes found during imaging for problems
unrelated to the kidneys and adrenal glands. Knowledgeable family physicians can
reliably diagnose these masses, thereby avoiding unnecessary worry and procedures
for their patients. A practical and cost-efficient means of evaluating renal lesions combines ultrasonography and computed tomographic scanning, with close communication between the family physician and the radiologist. Asymptomatic patients with
simple renal cysts require no further evaluation. Patients with minimally complicated
renal cysts can be followed radiographically. Magnetic resonance imaging is indicated
in patients with indeterminate renal masses, and referral is required in patients with
symptoms or solid masses. The need for referral of patients with adrenal masses is
determined by careful assessment of clinical signs and symptoms, as well as the results
of screening laboratory studies and appropriate radiologic studies. Referral is indicated
for patients with incidental adrenal masses more than 6 cm in greatest diameter.
Appropriate laboratory screening tests include the following: a 24-hour urinary free
cortisol measurement for patients with evidence of Cushing’s syndrome; a 24-hour urinary metanephrine, vanillylmandelic acid or catecholamine measurement for patients
with evidence of pheochromocytoma; and a serum potassium level for patients with
evidence of hyperaldosteronism. (Am Fam Physician 2001;63:288-94,299.)

T

he widespread use of abdominal
computed tomographic scanning
(CT) and ultrasonography has
increased the detection of incidental renal and adrenal masses
that are found on imaging for problems unrelated to the kidneys or adrenal glands. Based on
careful clinical assessment, imaging studies and
selected screening laboratory tests, family
physicians can diagnose most of these masses
and determine the need for referral.
Incidental Renal Masses
Autopsy results have shown that approximately 50 percent of persons older than 50
years have one or more renal cysts.1 Other
studies indicate that almost one third of persons in this age group have at least one renal
cyst that is identifiable on a CT scan.2 Most of

Approximately one third to one half of persons older than
50 years have one or more renal cysts.
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O A patient information handout on kidney cysts, written by
the authors of this
article, is provided on
page 299.

these lesions are benign simple cysts that
require no further evaluation, intervention or
urologic consultation.
The primary reason to investigate a renal
mass is to exclude a malignant neoplasm. One
screening study using ultrasound examinations
found clinically or pathologically malignant
renal tumors in 12 (0.2 percent) of 5,898 consecutive patients 50 to 79 years of age.3 The lifetime risk of renal cell carcinoma in a 40-yearold man is 1.34 percent, and the risk of death is
slightly greater than 0.5 percent.4
Renal masses can be broadly categorized
into cysts, tumors and inflammatory lesions
(Table 1). Although simple cysts are usually
asymptomatic, they occasionally cause flank or
abdominal pain, a palpable abdominal mass or
hematuria. Malignant masses may produce the
same symptoms, or they may be associated
with paraneoplastic syndromes. Inflammatory
lesions are not usually incidental because there
is almost always an associated clinical history
when symptoms are present. A history of fever,
chills or urinary tract infection suggests an
infected cyst or an abscess.
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With the proper history and interpretation
of the renal ultrasonogram and/or CT scan,
family physicians can correctly identify the
majority of renal masses, which are simple
cysts. They can also identify complex cysts and
solid masses, which require further evaluation.
Probable benign cysts may undergo surveillance, whereas indeterminate or complex cysts
should be referred for surgical evaluation.
ULTRASOUND EXAMINATION

Many incidental renal masses are discovered on abdominal ultrasound examinations.
Ultrasound criteria for the diagnosis of a simple renal cyst include the following: (1) spherical or ovoid shape; (2) absence of internal
echoes; (3) presence of a thin, smooth wall
that is separate from the surrounding parenchyma; and (4) enhancement of the posterior
wall, indicating ultrasound transmission
through the water-filled cyst.5
When the ultrasound criteria for a simple
cyst are met, the likelihood of malignancy is
extremely small. Asymptomatic patients with
incidental renal cysts that meet these criteria
require no additional evaluation.
One study showed that ultrasound examination had a sensitivity of 79 percent for the
detection of renal parenchymal masses.5 However, this imaging modality did not identify
masses less than 5 mm in diameter.
When visualization is inadequate on ultrasound scanning or when the ultrasound
examination shows evidence of calcifications,
septa or multiple cysts that may obscure a
potential malignancy, renal CT scanning with
contrast medium should be performed.
Symptomatic patients should also be evaluated with renal contrast CT scanning.
CT AND MRI

Incidental renal masses may also be
detected on the standard abdominal CT scan.
The current “gold standard” for evaluating
renal masses requires capturing CT images
(5 mm or less in thickness) before and after
(no less than 100 seconds) contrast medium is
JANUARY 15, 2000 / VOLUME 63, NUMBER 2

When the ultrasound criteria for a simple cyst are met, the
likelihood of malignancy is extremely small.

TABLE 1

Differential Diagnosis of Renal Masses
Cysts
Simple
Complex
Multiple

Tumors
Malignant masses
Renal cell carcinoma
Lymphomas
Sarcomas
Metastases
Benign masses
Renal adenomas
Angiomyolipomas
Oncocytomas
Others

Inflammatory lesions
Infection
Infarction
Trauma (hematoma)

administered. The density of a renal mass is
reported in Hounsfield units (H).6,7 The
Hounsfield measurements of the relative densities of various substances, including tissues,
are presented in Table 2.

TABLE 2

Hounsfield Units for Relative Densities
of Various Substances
Substance

Hounsfield units (H)

Air

− 1,000

Fat

− 50

Water

0

Soft tissue (i.e., muscle)

+ 40

Calculus

+ 100 to + 400

Bone

+ 1,000

Hounsfield units = units of x-ray attenuation used in
computed tomographic scanning. Each pixel is
assigned a value on a scale from − 1,000 to + 1,000.
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images are especially helpful in providing
additional characterization of a lesion.

TABLE 3

Bosniak’s Classification of Cystic Renal Masses
DIFFERENTIATING BENIGN

Class I

Simple benign cysts. These lesions are round or oval in shape, are
unilocular with the uniform density of water, have no perceptible
wall and exhibit no enhancement on radiographs taken after the
administration of contrast medium.

Class II

Probable benign simple cystic lesions that are minimally complicated.
These lesions include septated cysts, minimally calcified cysts,
infected cysts and high-density cysts.

Class III

More complicated cystic lesions. These lesions exhibit some findings
seen in malignancy, such as thick, irregular calcifications, irregular
borders, multilocular form, thickened or enhancing septa, uniform
wall thickening or small nonenhancing nodules.

Class IV

Clearly malignant cystic masses. The appearance of these lesions
results from necrosis and liquefaction of a solid tumor or a tumor
growing in the wall. These lesions are heterogeneous, with a
shaggy appearance, thickened walls or enhancing nodules.

Adapted with permission from Wolf JS. Evaluation and management of solid and
cystic renal masses. J Urol 1998;159:1120-33.

In one study, CT scanning had a sensitivity
of 94 percent for the detection of renal
parenchymal masses, but magnetic resonance
imaging (MRI) was statistically superior to
CT scanning (P < 0.001) in the correct characterization of benign lesions.5 Thus, MRI
may be helpful for further evaluation of an
equivocal lesion before an invasive procedure
is performed. T2-weighted turbo-spin echo
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FROM MALIGNANT LESIONS

In 1986, Bosniak8 created a four-part classification of cystic renal masses found on CT
scans. The system uses Hounsfield units to
categorize these lesions in order of increasing
probability of malignancy (Table 3).9
Class I lesions are simple benign cysts that
require no further evaluation unless signs or
symptoms develop. Class II lesions are also
benign. These cysts, which are minimally complicated by previous infection or hemorrhage,
can be followed radiographically. Class III
lesions are “indeterminate” and have a malignancy rate of 50 percent9; hence, surgical exploration of these lesions is warranted in otherwise
healthy patients. Class IV cystic lesions and
solid renal masses that enhance with contrast
medium are presumed to be malignant.
The Bosniak system provides a standard
framework for the noninvasive classification
of cystic renal masses. At least four evaluations
of the Bosniak classification have been published.9 Despite its shortcomings, this categorization appears to be the best system currently
available.9,10
The CT criteria for a renal mass to be called
a Bosniak class I cyst include the following:
uniform density of no greater than 20 H
(assigned density of water is 0 H, with a range
of −20 to +20 H5), no enhancement of the
mass on radiographs obtained after the
administration of contrast medium (i.e., no
increase in the Hounsfield units) and round or
oval shape with no perceptible wall. Bosniak
class I cysts constitute the majority of incidental renal masses and require no additional evaluation or treatment. Rarely, some patients with
large simple cysts may become symptomatic.
Patients with symptoms should be referred to
a urologist for discussion of the risks, benefits
and nature of possible interventions (Figure 1).
Class II cysts have three distinct features:
one or two nonenhancing septa, calcifications
VOLUME 63, NUMBER 2 / JANUARY 15, 2001
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in the wall or septum, and hyperdense contents (50 to 90 H) resulting from the presence
of blood, protein or colloid. These lesions
should not enhance with contrast medium. In
addition, they should be smaller than 3 cm in
greatest diameter and should otherwise have
the appearance of benign simple cysts.
Bosniak8 did not recommend follow-up for
lesions that fulfill these criteria. However, care
should be taken in evaluating probable benign
simple cysts, and surveillance seems prudent
because there is a small chance that these cysts
will develop into renal cell carcinomas.
Class III lesions are cystic masses with any
or all of the following features: thick, irregular
borders, irregular calcifications, thickened or
enhancing septa and multilocular form. These
lesions are difficult to distinguish from a renal
cell carcinoma, which may have a cystic

appearance. In four reviews, 12 of 29 class III
lesions proved to be malignant.9 MRI may
help to better characterize these lesions before
urologic referral for potential surgical exploration and close follow-up.
Class IV lesions are malignant-appearing
heterogeneous cysts with shaggy, thickened
walls or enhancing nodules. Their unequivocal malignant appearance results from solid
tumor necrosis and liquefaction. The diagnosis of these lesions is usually straightforward,
and surgical excision is indicated.
Incidental Adrenal Masses
Incidental adrenal masses are also being discovered more frequently on CT scanning and
ultrasound examinations. Most adrenal masses
are detected first on abdominal CT scans, with
an incidence of 0.6 to 1.3 percent on such

Incidental Renal Mass
Renal mass detected incidentally on CT scan
or ultrasound examination

Does the patient have symptoms?

Yes

No

Renal CT and
urologic referral

What is the Bosniak
classification of the mass?

Class I: simple cyst

Class II: probable
benign cyst

Class III: indeterminate
cystic lesion

Class IV: presumed
malignant cystic mass

Renal CT if
symptoms
occur

Renal CT surveillance at
6- to 12-month intervals

Renal CT, possible renal
MRI before referral for
surgical exploration

Renal CT, possible renal
MRI before referral for
surgical excision

FIGURE 1. Management of incidental renal mass. (CT = computed tomographic scanning; MRI =
magnetic resonance imaging)
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The two most important factors in the diagnostic work-up
of an incidental adrenal mass are its size and “functioning.”

scans.11 The vast majority of asymptomatic
adrenal masses are benign, and patients with
these lesions do not require subspecialist referral or treatment.12 The differential diagnosis of
incidental adrenal masses, summarized from
studies in the literature, is provided in Table 4.13
The two most important factors in the diagnostic work-up are the lesion’s size and “functioning.” The size of an adrenal mass is important: lesions larger than 6 cm in greatest
diameter are more likely to be malignant.14
Even at a threshold size of 6 cm, it has been
estimated that more than 60 adrenalectomies
would have to be performed to remove one
adrenal carcinoma.15
To determine whether an adrenal mass is
functioning, the patient should be assessed for
signs and symptoms of Cushing’s syndrome,
pheochromocytoma or hyperaldosteronism.
Cushing’s syndrome is characterized by
hypertension, moon-shaped face, proximal

TABLE 4

Differential Diagnosis
of Incidental Adrenal Masses
Mass

Number (%)

Adenoma
Metastatic cancer
Adrenal cancer
Cyst
Pheochromocytoma
Hyperplasia
Lipoma
Myelolipoma

107 (51)
64 (31)
9 (4)
9 (4)
9 (4)
4 (2)
3 (2)
3 (2)

Adapted with permission from Cook DM, Loriaux
DL. The incidental adrenal mass. Am J Med 1996;
101:88-94.
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muscle weakness, truncal obesity, buffalo
hump, thin skin, abdominal striae and easy
bruising. Classic features of pheochromocytoma include paroxysmal hypertension,
headache, sweating and palpitations. Hypertension, hypokalemia and hypernatremia
characterize hyperaldosteronism.
In 1990, a team of investigators16 proposed
a screening endocrine laboratory evaluation
of adrenal masses that is sensitive and costeffective (Figure 2 and Table 5). The serum
potassium level is used to screen for hyperaldosteronism in patients with hypertension.
Measurement of 24-hour urinary metanephrine, vanillylmandelic acid or catecholamines
is used to screen for pheochromocytoma.
Because urinary catecholamine measurements have a higher false-negative rate for
pheochromocytoma, some investigators have
proposed the addition of plasma catecholamine measurements. It seems reasonable to
add plasma catecholamine measurements to
the screening endocrine evaluation because
even though pheochromocytoma is rare, it
can be a potentially life-threatening problem.
The best initial screening test for Cushing’s
syndrome is the 24-hour urinary free cortisol
measurement.17 Although some authors16 do
not support screening for Cushing’s syndrome
in the absence of clinical signs or symptoms,
other investigators recommend routine measurement of 24-hour urinary free cortisol levels in all patients with incidental adrenal
masses. Additional evaluation with a dexamethasone suppression test is warranted if
Cushing’s syndrome is suspected, a patient has
signs or symptoms of the syndrome or the
results of the 24-hour urinary free cortisol
measurement are equivocal.
Laboratory screening for adrenal carcinoma
using urinary 17-ketosteroid measurements is
not advised because the test lacks sensitivity
and specificity. Furthermore, adrenal cancer
is rare.
Patients with a mass larger than 3 cm in
greatest diameter, normal screening laboratory tests and no clinical signs or symptoms of
VOLUME 63, NUMBER 2 / JANUARY 15, 2001
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Incidental Adrenal Mass
Adrenal mass detected incidentally on
CT scan or ultrasound examination

What is the size (greatest
diameter) of the lesion?

< 3 cm

> 3 to < 6 cm

> 6 cm

Patient has no signs or symptoms,
and screening laboratory test
results are normal (see Table 5).

MRI and additional
endocrine evaluation

Surgical referral

No

Yes
Radiographic surveillance at
3 months, and then every
6 months for 2 years

Referral based on
symptoms or
laboratory test results

FIGURE 2. Management of incidental adrenal mass. (CT = computed tomographic scanning;
MRI = magnetic resonance imaging)

adrenal disease can be followed by their family physician. Reasonable surveillance includes
a CT scan or ultrasound examination in three
months, and then every six months for two
years.18
REFERRAL OF PATIENTS

TABLE 5

Evaluation of Adrenal Masses
Cause

Signs or symptoms

Screening test

Cushing’s syndrome

Hypertension, moonshaped face, buffalo
hump, striae, proximal
muscle weakness, truncal
obesity, thin skin, easy
bruising

24-hour urinary free
cortisol measurement
or dexamethasone
suppression test

Pheochromocytoma

Hypertension, headache,
diaphoresis, palpitations

24-hour urinary
metanephrine, vanillyl
mandelic acid or
catecholamine
measurement

Hyperaldosteronism

Hypertension, hypokalemia,
hypernatremia

Serum potassium level

WITH AN INCIDENTAL ADRENAL MASS

Referral is required for patients with an incidental adrenal mass larger than 3 cm if a
change in the size of the lesion is noted on serial radiographic studies. Referral for surgical
removal is required for all patients with
adrenal masses larger than 6 cm because of the
possibility of malignancy. Patients with masses
between 3 and 6 cm in greatest diameter
should undergo an MRI study and additional
endocrine evaluation; referral may be advised.
Patients with abnormal screening laboraJANUARY 15, 2000 / VOLUME 63, NUMBER 2
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tory results should be referred, regardless of
the size of the mass, because hormoneproducing tumors need to be surgically
excised. Lastly, all patients with a history of a
malignancy who are found to have an adrenal
mass probably should undergo needle biopsy
of the lesion because metastatic disease is the
most likely pathology in this situation.19
The opinions and assertions contained herein are
the private views of the authors and are not to be
construed as official or as reflecting the views of the
Naval or Air Force medical departments or the Naval
or Air Force services at large.
The authors thank Michael R. Spieker, CAPT, MC,
USN, and Gary L. Leffelman, CDR, NC, USN, Naval
Hospital, Jacksonville, Fla., for their assistance in the
preparation of the manuscript.
REFERENCES
1. Kissane JM. Congenital malformations. In: Jennette JC, et al., eds. Heptinstall’s Pathology of the
kidney. 5th ed. Philadelphia: Lippincott-Raven,
1998.
2. Tada S, Yamagishi J, Kobayashi H, Hata Y, Kobari T.
The incidence of simple renal cyst by computed
tomography. Clin Radiol 1983;34:437-9.
3. Koeneman KS, Cote WL, Martin DJ, Littooy FN,
Flanigan RC. Renal screening ultrasound in an older
population with pathologic correlation [Abstract
no. 1276]. Presented at the American Urological
Association 92nd annual meeting. New Orleans,
Louisiana, April 12-17, 1997. J Urol 1997;157:327.
4. Ries LA, Kosary CL, Hankey BF, Miller BA, Harras A,
Edwards BK, eds. SEER cancer statistics review,
1973-1994. Bethesda, Md.: National Cancer Institute, 1997:223; NIH publication no. 97-2789.
5. Curry NS, Bissada NK. Radiologic evaluation of
small and indeterminant renal masses. Urol Clin
North Am 1997;24:493-505.

294

AMERICAN FAMILY PHYSICIAN

www.aafp.org/afp

6. Vogelzang R. Renal arteriography and computed
tomography. In: Gillenwater JY, et al., eds. Adult
and pediatric urology. 3d ed. St. Louis: Mosby,
1996:113.
7. Hounsfield GN. Nobel Award address. Computed
medical imaging. Med Phys 1980;7:283-90.
8. Bosniak MA. The current radiological approach to
renal cysts. Radiology 1986;158:1-10.
9. Wolf JS. Evaluation and management of solid and
cystic renal masses. J Urol 1998;159:1120-33.
10. Fisher AJ, Siegel CL, McFarland EG, Brink JA,
Heiken JP, Humphrey PA. Qualitative evaluation of
cystic renal masses by CT [Abstract no. 296]. Presented at the American Roentgen Ray Society,
Ninety-sixth annual meeting. San Diego, California,
May 5-10, 1996. AJR Am J Roentgenol 1996;166:
142.
11. Abecassis M, McLoughlin MJ, Langer B, Kudlow JE.
Serendipitous adrenal masses: prevalence, significance, and management. Am J Surg 1985;149:
783-8.
12. Prinz RA, Brooks MH, Churchill R, Graner JL,
Lawrence AM, Paloyan E, et al. Incidental asymptomatic adrenal masses detected by computed
tomographic scanning. Is operation required?
JAMA 1982;248:701-4.
13. Cook DM, Loriaux DL. The incidental adrenal mass.
Am J Med 1996;101:88-94.
14. Copeland PM. The incidentally discovered adrenal
mass. Ann Surg 1984;199:116-22.
15. Korobkin M, Francis IR, Kloos RT, Dunnick NR. The
incidental adrenal mass. Radiol Clin North Am
1996;34:1037-54.
16. Ross NS, Aron DC. Hormonal evaluation of the
patient with an incidentally discovered adrenal
mass. N Engl J Med 1990;323:1401-5.
17. Orth DN. Cushing’s syndrome. N Engl J Med
1995;332:791-803 [Published erratum appears in
N Engl J Med 1995;332:1527].
18. Herrera MF, Grant CS, van Heerden JA, Sheedy PF,
Ilstrup DM. Incidentally discovered adrenal tumors:
an institutional perspective. Surgery 1991;110:
1014-21.
19. Novick A, Howards S. The adrenals. In: Gillenwater
JY, et al., eds. Adult and pediatric urology. 3d ed.
St. Louis: Mosby, 1996:604.

VOLUME 63, NUMBER 2 / JANUARY 15, 2001

