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The American Urological Association (AUA) convened the Best Practice Policy Panel on Asympto-
matic Microscopic Hematuria to formulate policy statements and recommendations for the evalu-
ation of asymptomatic microhematuria in adults. The recommended definition of microscopic
hematuria is three or more red blood cells per high-power microscopic field in urinary sediment
from two of three properly collected urinalysis specimens. This definition accounts for some
degree of hematuria in normal patients, as well as the intermittent nature of hematuria in patients
with urologic malignancies. Asymptomatic microscopic hematuria has causes ranging from minor
findings that do not require treatment to highly significant, life-threatening lesions. Therefore, the
AUA recommends that an appropriate renal or urologic evaluation be performed in all patients
with asymptomatic microscopic hematuria who are at risk for urologic disease or primary renal dis-
ease. At this time, there is no consensus on when to test for microscopic hematuria in the primary
care setting, and screening is not addressed in this report. However, the AUA report suggests that
the patient’s history and physical examination should help the physician decide whether testing is
appropriate. (Am Fam Physician 2001;63:1145-54.)

lood in the urine (hematuria)
can originate from any site along
the urinary tract and, whether
gross or microscopic, may be a
sign of serious underlying dis-

members’ expert opinions. In addition to urol-
ogists, the multispecialty panel included a fam-
ily physician, a nephrologist and a radiologist.
Funding in support of panel activities was pro-
vided by the AUA. A summary of the recom-
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ease, including malignancy. The literature
agrees that gross hematuria warrants a thor-
ough diagnostic evaluation.' By contrast,
microscopic hematuria is an incidental find-
ing, and whether physicians should test for
hematuria in asymptomatic patients remains
at issue. No major organization currently rec-
ommends screening for microscopic hema-
turia in asymptomatic adults, even though
bladder cancer is the most commonly de-
tected malignancy in such patients.?

The American Urological Association (AUA)
convened a Best Practice Policy Panel to for-
mulate recommendations for the evaluation of
patients with asymptomatic microhematuria.
The panel does not offer recommendations
regarding routine screening for microscopic
hematuria. The recommendations are based on
extensive review of the literature and the panel

www.aafp.org/afp

mendations is presented in this article; the full
text will be published in Urology.>*

The initial determination of microscopic hema-
turia should be based on microscopic examina-
tion of urinary sediment from a freshly voided,

clean-catch, midstream urine specimen.

Hematuria can be measured quantitatively
by any of the following: (1) determination of
the number of red blood cells per milliliter of
urine excreted (chamber count), (2) direct
examination of the centrifuged urinary sedi-
ment (sediment count) or (3) indirect exami-
nation of the urine by dipstick (the simplest
way to detect microscopic hematuria). Given
the limited specificity of the dipstick method
(65 percent to 99 percent for two to five red
blood cells per high-power microscopic field),
however, the initial finding of microscopic
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The recommended definition of microscopic hematuria is
three or more red blood cells per high-power field on
microscopic evaluation of urinary sediment from two of

three properly collected urinalysis specimens.
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hematuria by the dipstick method should be
confirmed by microscopic evaluation of uri-
nary sediment.>8

The recommended definition of micro-
scopic hematuria is three or more red blood
cells per high-power field on microscopic
evaluation of urinary sediment from two of
three properly collected urinalysis specimens.
To account for intermittent positive tests for
hematuria in patients with urologic malig-
nancies,> one group of investigators'® pro-
posed that patients with more than three red
blood cells per high-power field from two of
three properly collected urine specimens
should be considered to have microhematuria
and, thus, should be evaluated appropriately.
However, before a decision is made to defer
evaluation in patients with one or two red
blood cells per high-power field, risk factors
for significant disease should be taken into
consideration (Table 1).* High-risk patients
should be considered for full urologic evalua-
tion after one properly performed urinalysis
documenting the presence of at least three red
blood cells per high-power field.

The prevalence of asymptomatic microscopic
hematuria varies from 0.19 percent to as high
as 21 percent.

In five population-based studies, the preva-
lence of asymptomatic microscopic hematuria
varied from 0.19 percent to 16.1 percent.” Dif-
ferences in the age and sex of the populations
screened, the amount of follow-up and the
number of screening studies per patient
account for this range. In older men, who are
at a higher risk for significant urologic disease,
the prevalence of asymptomatic microscopic
hematuria was as high as 21 percent.®*!!-13
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TABLE 1
Risk Factors for Significant Disease
in Patients with Microscopic Hematuria

Smoking history

Occupational exposure to chemicals or dyes
(benzenes or aromatic amines)

History of gross hematuria

Age >40 years

History of urologic disorder or disease

History of irritative voiding symptoms

History of urinary tract infection

Analgesic abuse

History of pelvic irradiation

Adapted with permission from Grossfeld GD, Wolf
JS, Litwin MS, Hricak H, Shuler CL, Agerter DC, Car-
roll P Evaluation of asymptomatic microscopic
hematuria in adults: the American Urological Associ-
ation best practice policy recommendations. Part Il
patient evaluation, cytology, voided markers, imag-
ing, cystoscopy, nephrology evaluation, and follow-
up. Urology 2001;57(4) (In press).

Patients with asymptomatic microscopic
hematuria who are at risk for urologic disease
or primary renal disease should undergo an
appropriate evaluation. In patients at low risk
for disease, some components of the evaluation
may be deferred.

Asymptomatic microscopic hematuria has
many causes, ranging from minor incidental
findings that do not require treatment to
highly significant lesions that are immediately
life-threatening. Therefore, hematuria has
been classified into four categories: life-
threatening; significant, requiring treatment;
significant, requiring observation; and
insignificant™' (Table 2).!

Most studies in which patients with asymp-
tomatic microscopic hematuria have under-
gone full urologic evaluation (often including
repeat urinalysis, urine culture, upper urinary
tract imaging, cystoscopy and urinary cytol-
ogy) have included referral-based popula-
tions. A cause for asymptomatic microscopic
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TABLE 2

Reported Causes of Asymptomatic Microscopic Hematuria

The rightsholder did not grant rights to
reproduce this item in electronic media.
For the missing item, see the original print
version of this publication.

hematuria was determined in 32 percent to
100 percent of these patients.***

An algorithm for the initial evaluation of
newly diagnosed asymptomatic microscopic
hematuria is provided in Figure 1.* An
approach to the urologic evaluation of
patients without conditions suggestive of pri-
mary renal disease is presented in Figure 2.*

The presence of significant proteinuria, red cell
casts or renal insufficiency, or a predominance of
dysmorphic red blood cells in the urine should
prompt an evaluation for renal parenchymal
disease or referral to a nephrologist.

Significant proteinuria is defined as a total
protein excretion of greater than 1,000 mg per
24 hours (1 g per day), or greater than 500 mg
per 24 hours (0.5 g per day) if protein excre-
tion is persistent or increasing or if other fac-
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tors suggest the presence of renal parenchymal
disease. In the absence of massive bleeding, a
total protein excretion in excess of 1,000 mg
per 24 hours would be unlikely and should
prompt a thorough evaluation or nephrology
referral** (Figure 2).*

Red cell casts are virtually pathognomonic
for glomerular bleeding. Unfortunately, they
are a relatively insensitive marker. Therefore,
it is useful to examine the character of the red
blood cells.?® Dysmorphic urinary red blood
cells show variation in size and shape and
usually have an irregular or distorted outline.
Such red blood cells are generally glomerular
in origin. In contrast, normal doughnut-
shaped red blood cells are generally due to
lower urinary tract bleeding. Accurate deter-
mination of red blood cell morphology may
require inverted phase contrast microscopy.

www.aafp.org/afp

Hematuria
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Initial Evaluation of Asymptomatic Microscopic Hematuria*

Patient with newly diagnosed asymptomatic microscopic hematuria

l

Exclude benign causes, including menstruation, vigorous
exercise, sexual activity, viral illness, trauma and infection.

l l

If one or more of the following are present: If conditions suggestive of primary renal disease are
Microscopic hematuria accompanied by not present (i.e., normal creatinine level, absence of
significant proteinuriat proteinuria, absence of dysmorphic red blood cells or
Dysmorphic red blood cells or red cell casts red cells casts), or if any of the following are present:
Elevated serum creatinine level (based on Smoking history
normal reference ranges for men and women) Occupational exposure to chemicals or dyes
l (benzenes or aromatic amines)

History of gross hematuria

Age > 40 years

Previous urologic disorder or disease

History of irritative voiding symptoms

History of recurrent urinary tract infection despite
appropriate use of antibiotics

|

Urologic evaluation (see Figure 2)

Evaluation for primary renal disease

*—The recommended definition of microscopic hematuria is three or more red blood cells per high-power
field on microscopic evaluation of two of three properly collected specimens.

t—~Proteinuria of 1+ or greater on dipstick urinalysis should prompt a 24-hour urine collection to quantitate
the degree of proteinuria. A total protein excretion of > 1,000 mg per 24 hours (1 g per day) should prompt
a thorough evaluation or nephrology referral. Such an evaluation should also be considered for lower levels
of proteinuria (>500 mg per 24 hours [0.5 g per day]), particularly if the protein excretion is increasing or per-
sistent, or if there are other factors suggestive of renal parenchymal disease.

FIGURE 1. Initial evaluation of newly diagnosed asymptomatic microscopic hematuria.

Adapted with permission from Grossfeld GD, Wolf JS, Litwin MS, Hricak H, Shuler CL, Agerter DC, Carroll R
Evaluation of asymptomatic microscopic hematuria in adults: the American Urological Association best prac-
tice policy recommendations. Part Il: patient evaluation, cytology, voided markers, imaging, cystoscopy,
nephrology evaluation, and follow-up. Urology 2001,57(4) (In press).
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The percentage of dysmorphic red blood
cells required to classify hematuria as glomeru-
lar in origin has not been adequately defined.
In general, glomerular bleeding is associated
with more than 80 percent dysmorphic red
blood cells, and lower urinary tract bleeding is
associated with more than 80 percent normal
red blood cells.>>?* Percentages falling between
these ranges are indeterminate and could rep-
resent bleeding from either source.

www.aafp.org/afp

The initial evaluation of the urinary sedi-
ment generally identifies patients with paren-
chymal renal disease (Figure 1).* Glomerular
disease is most likely in this setting and may be
associated with a variety of systemic diseases,
including lupus erythematosus, vasculitis,
malignancy and infections such as hepatitis
and endocarditis. Glomerular diseases local-
ized to the kidney include membranoprolifer-
ative glomerulonephritis, IgA nephropathy
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Hematuria

Urologic Evaluation of Asymptomatic Microscopic Hematuria

Patient without conditions suggestive of primary renal disease

Low-risk patient:
Age <40 years
No smoking history
No history of chemical exposure
No irritative voiding symptoms
No history of gross hematuria
No history of urologic disorder

or disease

l

Upper tract imaging

l l

Cytology Cystoscopy
Negative Positive
Treat

A

High-risk patients

Complete evaluation
(upper tract imaging,
cytology, cystoscopy)

R N

v

Positive Negative

l

Treat
v

Positive, atypical Negative — Consider
or suspicious A

l

Cystoscopy — Negative

Positive

l

Treat

» Urinalysis, blood pressure and cytology
at 6, 12, 24 and 36 months

Negative for 3 years  Persistent hematuria, Gross hematuria,
hypertension, proteinuria, ~ abnormal cytology,
glomerular bleeding irritative voiding

symptoms without
infection

No further urologic
monitoring

Evaluate for primary
renal disease.

l l

Glomerular bleeding  Isolated hematuria

Repeat complete
evaluation.

or proteinuria l
Renal biopsy Biopsy controversial

FIGURE 2. Urologic evaluation of asymptomatic microscopic hematuria.

Adapted with permission from Grossfeld GD, Wolf JS, Litwin MS, Hricak H, Shuler CL, Agerter DC, Carroll P Evaluation of asymptomatic
microscopic hematuria in adults: the American Urological Association best practice policy recommendations. Part Il: patient evaluation,
cytology, voided markers, imaging, cystoscopy, nephrology evaluation, and follow-up. Urology 2001,57(4) (In press).
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In women, urethral and vaginal examina-
tions should be performed to exclude local
causes of microscopic hematuria. A catheter-
ized urinary specimen is indicated if a clean-
catch specimen cannot be reliably obtained

The presence of significant proteinuria, red cell casts or
renal insufficiency or a predominance of dysmorphic red
blood cells in the urine should prompt an evaluation for
renal parenchymal disease.
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and crescentic glomerulonephritis. In addi-
tion, interstitial renal disease, such as drug-
induced interstitial disease or analgesic
nephropathy, may be associated with hema-
turia. If systemic causes are not identified,
renal biopsy is usually recommended.

Patients with microscopic hematuria, a neg-
ative initial urologic evaluation and no evi-
dence of glomerular bleeding are considered
to have isolated hematuria. Although many
such patients may have structural glomerular
abnormalities, they appear to have low risk for
progressive renal disease. Thus, the role of
renal biopsy in this setting has not been
defined. Nevertheless, because follow-up data
are limited, these patients should be followed
for the development of hypertension, renal
insufficiency or proteinuria.

In patients without risk factors for primary
renal disease, a complete urologic evaluation
should be performed.

Complete urologic evaluation of micro-
scopic hematuria includes a history and phys-
ical examination, laboratory analysis and radi-
ologic imaging of the upper urinary tract
followed by cystoscopic examination of the
urinary bladder (Figure 2).* In some instances,
cytologic evaluation of exfoliated cells in the
voided urine specimen may also be per-
formed. If a careful history suggests a poten-
tial “benign” cause for microscopic hematuria
(Figure 1),* the patient should undergo repeat
urinalysis 48 hours after cessation of the activ-
ity (i.e., menstruation, vigorous exercise, sex-
ual activity or trauma).?” No additional evalu-
ation is warranted if the hematuria has
resolved. Patients with persistent hematuria
require evaluation.

www.aafp.org/afp

(i.e., because of vaginal contamination or obe-
sity). In uncircumcised men, the foreskin
should be retracted to expose the glans penis,
if possible. If a phimosis is present, a catheter-
ized urinary specimen may be required.

The laboratory analysis begins with com-
prehensive examination of the urine and uri-
nary sediment. The number of red blood cells
per high-power field should be determined. In
addition, the presence of dysmorphic red
blood cells or red cell casts should be noted.
The urine should also be tested for the pres-
ence and degree of proteinuria and for evi-
dence of urinary tract infection. Patients with
urinary tract infection should be treated
appropriately, and wurinalysis should be
repeated six weeks after treatment.?” If the
hematuria resolves with treatment, no addi-
tional evaluation is necessary. Serum creati-
nine should be measured. The remaining lab-
oratory investigation should be guided by
specific findings of the history, physical exam-
ination and urinalysis.

Urothelial cancers, the target of a cytologic
examination, are the most commonly detected
malignancies in patients with microscopic
hematuria.

Voided urinary cytology is recommended
in all patients who have risk factors for tran-
sitional cell carcinoma (Table 1).* This test
can be a useful adjunct to cystoscopic evalua-
tion of the bladder, especially in the determi-
nation of carcinoma in situ. In patients with
asymptomatic microscopic hematuria who
do not have risk factors for transitional cell
carcinoma, urinary cytology or cystoscopy
may be used. If cytology is chosen and malig-
nant or atypical/suspicious cells are identi-
fied, cystoscopy is required because the pres-
ence of hematuria is a significant risk factor
for malignancy in such patients.
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Several recently identified voided urinary
markers have been examined for the early
detection of bladder cancer.! At this time,
insufficient data are available to recommend
their routine use in the evaluation of patients
with microscopic hematuria. Further studies
are warranted to determine the role of these
markers in the diagnostic evaluation of such
patients.

Intravenous urography, ultrasonography and
computed tomography are used to evaluate the
urinary tract in patients with microscopic
hematuria. Because of lack of impact data,
evidence-based imaging guidelines cannot be
formulated.

In patients with microscopic hematuria,
imaging can be used to detect renal cell carci-
noma, transitional cell carcinoma in the
pelvicaliceal system or ureter, urolithiasis and
renal infection. Table 3* highlights imaging
modalities used to evaluate the urinary
tract.?®>! Intravenous urography (IVU) has
traditionally been the modality of choice for
imaging the urinary tract, and many still con-
sider it to be the best initial study for the eval-
uation of microhematuria. However, IVU by
itself has limited sensitivity in detecting small
renal masses. When a mass is detected by
IVU, further lesion characterization by ultra-
sonography, computed tomography (CT) or
magnetic resonance imaging (MRI) is neces-
sary because IVU cannot distinguish solid
from cystic masses.

CT is the best imaging modality for the
evaluation of urinary stones, renal and peri-
renal infections, and associated complications.
For the detection of transitional cell carci-
noma in the kidney or ureter, IVU is superior
to ultrasonography. CT urography with
abdominal compression results in reliable
opacification of the collecting system, compa-
rable to that obtained with IVU. High detec-
tion rates for transitional cell carcinoma on
contrast-enhanced CT images have been
reported, but the studies offer no statistical
analysis.*"** There are currently no studies
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comparing the performance of various diag-
nostic-imaging modalities in the detection
of transitional cell carcinomas in the upper
urinary tract. Retrograde pyelography is con-
sidered the best imaging approach for the
detection and characterization of ureteral ab-
normalities, but this general opinion is not
based on evidence.

No data exist showing the impact of IVU,
ultrasonography, CT or MRI on the manage-
ment of patients with microscopic hematuria.
Therefore, evidence-based imaging guidelines
cannot be formulated. IVU currently remains
the initial evaluation of choice for upper tract
imaging in patients with microhematuria for

TABLE 3

Hematuria

Imaging Modalities for Evaluation of the Urinary Tract

Modality Advantages and disadvantages

Intravenous

urography urinary tract

Considered by many to be best initial study for evaluation of

Widely available and most cost-efficient in most centers

Limited sensitivity in detecting small renal masses

Cannot distinguish solid from cystic masses; therefore,
further lesion characterization by ultrasonography, computed
tomography or magnetic resonance imaging is necessary

Better than ultrasonography for detection of transitional cell

carcinoma in kidney or ureter

Ultrasonography Excellent for detection and characterization of renal cysts
Limitations in detection of small solid lesions (< 3 cm)

Computed

tomography renal masses

Preferred modality for detection and characterization of solid

Detection rate for renal masses comparable to that of
magnetic resonance imaging, but more widely available

and less expensive

Best modality for evaluation of urinary stones, renal and
perirenal infections, and associated complications

Sensitivity of 94 % to 98 % for detection of renal stones,
compared with 52% to 59% for intravenous urography

and 19% for ultrasonography

Adapted with permission from Grossfeld GD, Wolf JS, Litwin MS, Hricak H,
Shuler CL, Agerter DC, Carroll P Evaluation of asymptomatic microscopic hema-
turia in adults: the American Urological Association best practice policy recom-
mendations. Part Il: patient evaluation, cytology, voided markers, imaging, cys-
toscopy, nephrology evaluation, and follow-up. Urology 2001,57(4) (In press).
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several reasons: (1) the technology is stan-
dardized, (2) previous series examining pa-
tients with microhematuria have been based
on this modality, (3) the rate of missed diag-
noses is low when IVU is followed by appro-
priate studies and (4) IVU is less expensive
than CT in most centers. However, the advan-
tage of CT over IVU is that CT has the highest
efficacy for the range of possible underlying
pathologies, and it shortens the duration of
the diagnostic work-up.

If CT is chosen as the initial upper tract
study, the imaging protocol should be adapted
to the diagnostic goals, such as the exclusion
of urolithiasis and renal neoplasm. CT urog-
raphy spiral (helical) is preferred if the tech-
nology is available. Neither oral nor rectal
contrast medium is required. The CT protocol
should start with a noncontrast scan. If this
scan demonstrates urolithiasis in a patient
who is at low risk for underlying malignancy
(Table 1),* no further scanning is needed. In
all other patients, including those in whom a
urinary calculus is not detected, intravenous
contrast medium should be injected. CT scout
(topogram) or plain-film abdominal radiog-
raphy (depending on the equipment avail-
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able) can be performed at the end of the CT
examination to assess the ureters and bladder
in an IVU-like fashion.

Cystoscopic evaluation of the bladder
(complete visualization of the bladder mucosa,
urethra and ureteral orifices) is necessary to
exclude the presence of bladder cancer.

Cystoscopy as a component of the initial
office evaluation of microscopic hematuria is
recommended in all adult patients more than
40 years of age and in patients less than 40
years of age with risk factors for bladder can-
cer. This includes patients in whom upper
tract imaging reveals a potentially benign
source for bleeding. Cystoscopy appears to
have a low yield in select patients at low risk
for bladder cancer, including men and women
younger than 40 years with no risk factors for
this malignancy.!®!+2213% In these patients,
initial cystoscopy may be deferred, but urinary
cytology should be performed.

Initial diagnostic cystoscopy can be per-
formed under local anesthesia using a rigid or
flexible cystoscope. Compared with rigid cys-
toscopy, flexible cystoscopy causes less pain
and is associated with fewer post-procedure
symptoms.”*~>¢ In addition, positioning and
preparation of the patient are simplified, and
procedure time is reduced.** Flexible cys-
toscopy appears to be at least equivalent in
diagnostic accuracy to rigid cystoscopy; for
some lesions (i.e., those at the anterior blad-
der neck), it may be superior.>*’

Because some patients with a negative initial
evaluation for asymptomatic microhematuria
eventually develop significant urologic disease,
some form of follow-up is indicated.

Although most patients with a negative ini-
tial evaluation for asymptomatic microhema-
turia do not develop significant urologic dis-
ease, some patients do. Consequently, some
form of follow-up is indicated. Because the
appearance of hematuria can precede the diag-
nosis of bladder cancer by many years,* such
follow-up seems especially important in high-
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risk groups, including patients older than
40 years and those who use tobacco or whose
occupational exposures put them at risk.!”
Because the risk of life-threatening lesions in
patients with a negative initial evaluation is
low and the data regarding follow-up in such
patients are sparse, recommendations regard-
ing appropriate follow-up must be based on
consensus opinion, in addition to review of the
available literature-based evidence.

In patients with a negative initial evalua-
tion of asymptomatic microscopic hema-
turia, consideration should be given to
repeating urinalysis, voided urine cytology
and blood pressure determination at six, 12,
24 and 36 months. Although cytology may
not be a sensitive marker for detecting low-
grade transitional cell carcinoma, it detects
most high-grade tumors and carcinomas in
situ, particularly if the test is repeated. Such
high-grade lesions are the most likely to ben-
efit from early detection.

Additional evaluation, including repeat
imaging and cystoscopy, may be warranted in
patients with persistent hematuria in whom
there is a high index of suspicion for signifi-
cant underlying disease. In this setting, the
clinical judgment of the treating physician
should guide further evaluation. Immediate
urologic reevaluation, with consideration of
cystoscopy, cytology or repeat imaging,
should be performed if any of the following
occur: (1) gross hematuria, (2) abnormal uri-
nary cytology or (3) irritative voiding symp-
toms in the absence of infection. If none of
these occurs within three years, the patient
does not require further urologic monitoring.
Further evaluation for renal parenchymal dis-
ease or referral to a nephrologist should be
considered if hematuria persists and hyper-
tension, proteinuria or evidence of glomeru-
lar bleeding (red cell casts, dysmorphic red
blood cells) develops.

The AUA panel members thank Lisa Cowen, Ph.D.,
and Carol Schwartz, M.PH., R.D., for assistance with
the manuscript.
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Computed tomography is the best imaging modality for the
evaluation of urinary stones, renal and perirenal infections,

and associated complications.
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