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 I
n its 2011 recommendation statement, 
the U.S. Preventive Services Task Force 
did not find sufficient evidence for or 
against screening for bladder cancer in 

asymptomatic adults.1 Despite this, micro-
scopic hematuria is often found inciden-
tally during routine health screenings, with 
a prevalence of about 2% to 31%.2-6 Because 
primary care physicians commonly are the 
first to recognize asymptomatic microscopic 
hematuria, an evidence-based approach to 
the evaluation of hematuria is necessary. 
In 2012, the American Urological Associa-
tion (AUA) published an updated guideline 
on the diagnosis, evaluation, and follow-up 
of asymptomatic microscopic hematuria in 
adults.6 Based on the guideline, this article 
describes the current approaches to diagno-
sis, follow-up, and referral for patients with 
asymptomatic microscopic hematuria.

In many patients with microscopic hema-
turia, a specific cause or pathology is not 
found.7 Nevertheless, formal evaluation is 
critical, because malignancies are detected 
in up to 5% of patients with microscopic 

hematuria and in up to 30% to 40% of 
patients with gross hematuria.8 Studies 
have revealed that recommended diagnostic 
guidelines are rarely followed, resulting in 
inappropriate and costly referrals, and fail-
ure to detect many treatable causes of hema-
turia.7-9 Although the reasons for this lack of 
adherence to guideline recommendations 
are unclear, they are likely secondary to a 
combination of factors, including confusion 
about suggested workup, the rarity of find-
ing clinically significant etiologies, patient 
compliance with follow-up, and costs.7,10,11 
An algorithmic approach to the diagnosis 
and management of asymptomatic micro-
scopic hematuria is provided in Figure 1.6,12-14

Etiology
Hundreds of diseases have been shown to 
cause hematuria. In the small percentage of 
patients for whom an etiology is identified, 
causes may include urinary tract infection, 
benign prostatic hyperplasia, medical renal 
disease, urinary calculi, urethral stricture 
disease, and urologic malignancy.6-8,15 Table 1  
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lists the most common etiologies after ini-
tial evaluation of microscopic hematuria.2,7-9 
The risk of urologic malignancy increases 
significantly in men, persons older than  
35 years, and persons with a history of smok-
ing.1,6 Table 2 lists other factors that have 
been shown to increase the risk of urologic 
malignancy in patients with asymptomatic 
microscopic hematuria.6

Clinical Relevance
CONFIRMATION OF HEMATURIA

The most important test in the evaluation 
of hematuria is a microscopic examination 
of the urine.6 Approximately 10 mL of mid-
stream urine should be collected and imme-
diately centrifuged at 2,000 revolutions per 

minute for 10 minutes (the number of revo-
lutions and minutes may vary, depending 
on the centrifuge). The supernatant should 
be discarded and the sediment suspended 
in 0.3 mL of supernatant and/or saline, and 
placed on a microscopic slide. At least 10 to  
20 microscopic fields should be examined 
under 400× magnification.16 According to the 
AUA, the presence of three or more red blood 
cells on a single, properly collected, noncon-
taminated urinalysis without evidence of 
infection is considered clinically significant 
microscopic hematuria.6 If the specimen 
shows large amounts of squamous epithelial 
cells (more than five per high-power field) or 
if the patient is unable to provide an uncon-
taminated specimen secondary to anatomic 

Diagnosis and Management of Incidentally Discovered Microscopic Hematuria

Figure 1. 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. American Urological Association Education and Research, Inc., 2012:1-30, with additional information from references 12 through 14.
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constraints (e.g., obesity, phimosis), catheter-
ization should be used to obtain a specimen.6 

The use of a simple urine dipstick test for 
identifying microscopic hematuria has a 
sensitivity greater than 90%; however, there 
is a considerable false-positive rate (up to 
35%),17 necessitating follow-up microscopic 
analysis for all positive results. Referral to 
a subspecialist should not be initiated until 
the hematuria is confirmed.18 False-positive 
results on a urine dipstick test can occur in 

the presence of hemoglobinuria, myoglo-
binuria, semen, highly alkaline urine (pH 
greater than 9), and concentrated urine.12,19 
Ascorbic acid (vitamin C) has been shown 
to cause false-negative results on dipstick 
testing because of its reducing properties; 
therefore, patients taking vitamin C supple-
ments and undergoing urinary evaluation 
may benefit from up-front microscopic 
examination.20

POSITIVE DIPSTICK TEST  
AND NEGATIVE MICROSCOPIC RESULTS

Patients who screen positive for hematuria 
with a urine dipstick test but have a negative 
follow-up microscopic examination should 
undergo three additional microscopic tests 
to rule out hematuria. If one of these repeat 
test results is positive on microscopic analy-
sis, the patient is considered to have micro-
scopic hematuria. If all three specimens are 
negative on microscopy, the patient does not 
require further evaluation for hematuria,6

 

and other causes of a positive dipstick test 
result, such as hemoglobinuria and myoglo-
binuria, should be considered. 

HEMATURIA WITH URINARY TRACT INFECTIONS

If a patient has microscopic hematuria in the 
presence of pyuria or bacteriuria, a urine cul-
ture should be obtained to rule out urinary 
tract infection. Culture-directed antibiotics 
should be administered, and a microscopic 
urinalysis should be repeated in six weeks 
to assess for resolution of the hematuria.6,17 
If the hematuria has resolved after the 
infection has cleared, no further workup is 
needed. If hematuria persists, diagnostic 
evaluation should commence.6

SIGNS AND SYMPTOMS  
OF MEDICAL RENAL DISEASE

The presence of microscopic hematuria and 
dysmorphic red blood cells, cellular casts, 
proteinuria, elevated creatinine level, or 
hypertension should raise suspicion for med-
ical renal etiologies, such as immunoglobu-
lin A nephropathy, Alport syndrome, benign 
familial hematuria, or other nephropa-
thy. If any of these are suspected, concur-
rent nephrologic workup is warranted.15,21,22  

Table 1. Common Etiologies  
of Microscopic Hematuria

Diagnosis Frequency (%)

Unknown 43 to 68

Urinary tract infection 4 to 22

Benign prostatic hyperplasia 10 to 13

Urinary calculi 4 to 5

Bladder cancer 2 to 4

Renal cystic disease 2 to 3

Renal disease 2 to 3

Kidney cancer < 1

Prostate cancer < 1

Urethral stricture disease < 1

Information from references 2, and 7 through 9.

Table 2. Common Risk Factors for 
Urinary Tract Malignancy in Patients 
with Microscopic Hematuria

Age older than 35 years

Analgesic abuse

Exposure to chemicals or dyes (benzenes or 
aromatic amines)

Male sex

Past or current smoking

History of any of the following:

Chronic indwelling foreign body

Chronic urinary tract infection

Exposure to known carcinogenic agents or 
alkylating chemotherapeutic agents

Gross hematuria

Irritative voiding symptoms

Pelvic irradiation

Urologic disorder or disease

Adapted with permission from Davis R, Jones JS, 
Barocas DA, et al. Diagnosis, evaluation and follow-
up of asymptomatic microscopic hematuria (AMH) in 
adults: AUA guideline. American Urological Associa-
tion Education and Research, Inc., 2012:5.
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However, these findings do not exclude the 
potential for urologic processes, and evalu-
ation for such causes should be conducted.6

BENIGN CAUSES OF HEMATURIA

Many causes of microscopic hematuria do 
not require a full diagnostic workup, includ-
ing vigorous exercise, infection or viral ill-
ness, menstruation, exposure to trauma, or 
recent urologic procedures (e.g., catheteriza-
tion). If a potential benign cause is identi-
fied, the insult should be removed or treated 
appropriately, and the urine retested after 
at least 48 hours. Persistent hematuria war-
rants a full workup.6

Initial Evaluation
All patients with confirmed asymptomatic 
microscopic hematuria should provide a 
patient history and have a physical exami-
nation that includes blood pressure mea-
surement and a laboratory assessment.12 
Asymptomatic microscopic hematuria in 
patients who are taking anticoagulants 
requires urologic and nephrologic evaluation, 
regardless of the type or level of anticoagu-

lant therapy.6,23 A pelvic exami-
nation should be performed 
in women to identify urethral 
masses, diverticula, atrophic 
vaginitis, or a uterine source of 
bleeding. A rectal examination 
is necessary in men to evalu-

ate the size and presence of nodularity in the 
prostate. A serum creatinine level should be 
obtained to screen for medical renal disease 
and to evaluate renal function before per-
forming a contrast-enhanced radiology test.

Hematuria Assessment
IMAGING OF THE UPPER URINARY TRACT

Upper urinary tract imaging can occur 
before consultation with a urologist if 
microscopic hematuria without a known 
cause has been confirmed.6,24 Historically, 
the preferred choice for upper tract imaging 
was intravenous pyelography. However, this 
study has been largely replaced by multi-
phasic computed tomography (CT) urog-
raphy, which combines a noncontrast phase 
to diagnose hydronephrosis and urinary 

calculi (Figure 225), a nephrogenic phase to 
evaluate the renal parenchyma for pyelo-
nephritis or neoplastic lesions (Figure 325), 
and an excretory phase to detect urothe-
lial disease, appearing as filling defects26  
(Figures 425 and 525). CT urography is the 
imaging procedure of choice in the evalu-
ation of microscopic hematuria because 
of its high sensitivity (91% to 100%) and 
specificity (94% to 97%), and its ability to 
provide excellent diagnostic information in 
a single imaging session.6,24,27,28

A major concern with the use of CT urog-
raphy is radiation exposure. The average 
effective dose of radiation with CT urog-
raphy (7.7 mSv) is more than double that 
of intravenous pyelography (3 mSv).29 In 
an attempt to decrease radiation exposure, 
new lower-dose protocols and synchronous 
acquisition of nephrogenic and excretory 
phase images have been employed.30 The use 
of CT urography is precluded in radiation-
sensitive populations (e.g., pregnant women) 
and in persons with renal insufficiency or 
contrast media allergies. In these patients, 
alternative imaging options include renal 
ultrasonography, magnetic resonance urog-
raphy, and retrograde pyelography.26

Renal ultrasonography is less sensitive 
(50% sensitive and 95% specific) in detect-
ing urothelial lesions, small renal masses, 
and urinary calculi.31-34 Furthermore, renal 
ultrasonography does not reliably produce 
diagnostic certainty, and may lead to inde-
terminate findings that result in additional 
imaging and costs.6 Magnetic resonance 
urography is used less often because of its 
relatively high cost, lack of availability, and 
the absence of standardized protocols. Addi-
tionally, it is poor at detecting stone disease, 
which is a common etiology of microscopic 
hematuria.35 However, advances in tech-
nology may increase the use of magnetic 
resonance urography in some populations 
because the sensitivity of detecting renal 
lesions is greater than 90%.36 Patients with 
moderate to severe renal insufficiency are 
now advised to avoid gadolinium-enhanced 
magnetic resonance imaging because of the 
risk of nephrogenic systemic fibrosis.37 To 
safely evaluate the entire upper tract in this 

Malignancies are found in 
up to 5% of patients with 
asymptomatic microscopic 
hematuria. 
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Figure 2. Unenhanced multiphasic computed tomography urography in a 46-year-old man 
with hematuria and colicky pain in the left flank demonstrates (A) left midureteral calculus 
with “tissue-rim sign” (arrow) and (B) proximal hydronephrosis with minimal perinephric fat 
stranding (arrows).

Reprinted with permission from Maher MM, Kalra MK, Rizzo S, Mueller PR, Saini S. Multidetector CT urography in imaging 
of the urinary tract in patients with hematuria. Korean J Radiol. 2004;5(1):5.

A B

Figure 3. Multiphasic computed tomography urography in a 52-year-old woman with hema-
turia shows renal cell carcinoma. (A) Unenhanced image demonstrates right renal mass with 
calcification. (B) Contrast-enhanced images demonstrate a hypervascular enhancing mass.

Reprinted with permission from Maher MM, Kalra MK, Rizzo S, Mueller PR, Saini S. Multidetector CT urography in imaging 
of the urinary tract in patients with hematuria. Korean J Radiol. 2004;5(1):6. 

A B

Figure 4. (A and B) Multiphasic computed tomography urography in a 53-year-old man with hematuria secondary to 
a transitional cell carcinoma of the left ureter shows thickened, enhancing ureteric wall (arrow) with periureteric fat 
stranding (arrow) suggestive of a urothelial lesion with extramural spread of the disease. (C) Proximal hydronephrosis 
with hydroureter (arrow) is noted.

Reprinted with permission from Maher MM, Kalra MK, Rizzo S, Mueller PR, Saini S. Multidetector CT urography in imaging of the urinary tract in patients 
with hematuria. Korean J Radiol. 2004;5(1):6. 

A B C
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population, retrograde pyelography, which 
detects urothelial filling defects, can be used 
in combination with noncontrast CT or 
ultrasonography. Although the test is inva-
sive, when it is combined with renal ultraso-
nography, the sensitivity and specificity are 
97% and 93%, respectively.6,38

The appropriate upper tract imaging 
method should be determined by clini-
cal circumstances, patient preferences, and 
available resources. A more limited or alter-
native evaluation may be sufficient in some 
low-risk patients, particularly those younger 
than 35 years without other risk factors 
in whom the risk of malignancy is low.6 In 
pregnant women, the prevalence of asymp-
tomatic microscopic hematuria is similar to 
that of nonpregnant women, and most eti-
ologies of asymptomatic microscopic hema-
turia in pregnancy are not life-threatening.39 
Therefore, the AUA recommends magnetic 
resonance urography or retrograde pyelog-
raphy in combination with renal ultraso-
nography to screen for major renal lesions 
in pregnant women. A full workup should 
be completed after delivery and after persis-
tent infection and gynecologic bleeding have 
been resolved.6 

EVALUATION OF THE LOWER URINARY TRACT

Cystoscopy is recommended in all patients 
with asymptomatic microscopic hematuria 
who present with risk factors for malig-
nancy, regardless of age (Table 2).6 Cystos-
copy can identify urethral stricture disease, 
benign prostatic hyperplasia, and bladder 
masses. In patients younger than 35 years, 
the probability of urinary tract malignancy 
is low; therefore, in the absence of risk fac-
tors, cystoscopy should be performed at 
the discretion of the urologist.6,40,41 Voided 
urine cytology is less sensitive than cys-
toscopy in the detection of bladder cancer 
(48% vs. 87%),15 and the AUA guideline no 
longer recommends it as part of the rou-
tine evaluation of microscopic hematuria.6 
Reasons for this include test interpreta-
tion subjectivity, a wide variation in what 
is considered abnormal, and unnecessary 
and costly workups resulting from diagno-
ses such as atypical cytology.42-44 However, 
in patients with risk factors for carcinoma 
in situ (e.g., irritative voiding, tobacco use, 
chemical exposures), cytology may still 
be useful.6,45 There are new, rapid urinary 
assays available for bladder cancer detection 
(e.g., nuclear matrix protein 22 test, blad-
der tumor antigen stat test, urinary bladder 
cancer antigen, fluorescence in situ hybrid-
ization), but these have not been shown to 
be superior to cystoscopy or cytology in the 
initial detection of urothelial malignancies 
and should not be obtained by primary care 
physicians.42,43,46

Follow-up
If appropriate workup does not reveal 
nephrologic or urologic disease, then annual 
urinalysis should be performed for at least 
two years after initial referral. If these two 
urinalyses do not show persistent hematu-
ria, the risk of future malignancy is less than 
1%,47,48 and the patient may be released from 
care. However, if asymptomatic microscopic 
hematuria persists on follow-up urinalysis, 
a full repeat evaluation should be consid-
ered within three to five years of the initial 
evaluation.6 Patients’ risk factors for urologic 
malignancy should guide clinical decision 
making about reevaluation.48

Figure 5. Multiphasic computed tomography urography in a 71-year-
old woman with gross hematuria secondary to transitional cell car-
cinoma of the urinary bladder. A large polypoidal mass is visible 
arising from the right lateral wall with subtle perivesical fat stranding 
(arrows) suggestive of extramural spread.

Reprinted with permission from Maher MM, Kalra MK, Rizzo S, Mueller PR, Saini S. Multi-
detector CT urography in imaging of the urinary tract in patients with hematuria. Korean J 
Radiol. 2004;5(1):8. 
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Data Sources: A PubMed search was completed in 
Clinical Queries using the key terms hematuria, adult, 
diagnosis, dipstick test, urinalysis, imaging, and Ameri-
can Urological Association. The search included meta-
analyses, randomized controlled trials, clinical trials, and 
reviews. We also searched the Agency for Healthcare 
Research and Quality evidence reports, Clinical Evidence, 
the Cochrane database, Essential Evidence Plus, the 
Institute for Clinical Systems Improvement, the National 
Guideline Clearinghouse database, and DynaMed. Search 
dates: October 2010 and October 2013.
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