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Hematuria:
Watching Steven Closely
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CASE IN...
Hematuria
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Hematuria is classified as either microscopic or
gross. Clinically significant microscopic

hematuria is defined by the American Urologic
Association as more than three red blood cells
(RBC) per high-power field in two of three proper-
ly collected specimens.

Dipsticks have a > 90% sensitivity for detecting
microscopic hematuria.1 False positive results may
be obtained in patients with concentrated urine and
in women who are menstruating. Microscopic
hematuria cannot be differentiated from myoglobin-
uria or hemoglobinuria by urine dipstick and
requires microscopic evaluation for diagnosis.

Microscopic hematuria is present in up to 21% of
screened patients.2 The estimated prevalence of
gross hematuria is lower at 2.5%.3

Etiology

Microscopic hematuria is associated with significant
pathology in up to 26% of adults.4 However, screening
patients for microscopic hematuria is not recommend-
ed. The potential causes for microscopic and gross
hematuria are the same; yet, significant pathology is
more likely in the presence of gross hematuria.

Nephrologic causes include glomerular and tubu-
lointerstitial pathology.A nephrologic cause is suggest-
ed by the presence of:
• hypertension,
• edema,
• proteinuria,
• abnormal renal function, or
• the presence of dysmorphic RBCs or
• RBC casts in the urine.
Proteinuria is significant when excretion is > 1000 mg
q.d.4 Patients with these findings should be referred

to a nephrologist for further evaluation which may
include a 24-hour urine collection and renal biopsy.
IgA nephropathy is the most common glomerular
cause of hematuria.

Common urologic causes include:
• benign prostatic hyperplasia,
• urolithiasis,
• malignancy,
• trauma,
• renovascular disease,
• structural abnormalities of the genitourinary

system and
• urinary tract infections (UTI).
Malignant causes include:
• renal cell carcinoma,
• transitional cell carcinoma of the upper

urinary tract, bladder, or urethra,
• prostate cancer and
• penile cancer.
The presence of blood clots in the urine signifies a
urologic cause.

Benign transient causes of microscopic hematuria
include menstruation, exercise, sexual activity and
minor trauma.

Anticoagulation within the therapeutic range does
not place patients at increased risk of hematuria.
Anticoagulated patients should undergo a complete
evaluation when hematuria is present.5

Evaluation

History and physical examination
Complete evaluation should begin with a focused
history and physical examination. Patients should be
questioned regarding risk factors for significant uro-
logic pathology.
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Imaging studies
Patients with hematuria require radiologic eval-
uation of the upper urinary tracts. A renal ultra-
sound is sufficient in patients with microscopic
hematuria, without risk factors for significant
urologic pathology. A CT IV pyelogram (P) is
recommended when risk factors are present and
in all patients with gross hematuria.
Microscopic or gross hematuria, in the context
of a documented UTI, does not require upper
tract imaging.

Urine cytology

Urine cytology is indicated in the evaluation of
both microscopic and gross hematuria.
Sensitivity for transitional cell carcinoma varies
according to tumour grade and is most useful in
the detection of carcinoma-in-situ (CIS) and
high-grade transitional cell carcinoma (45% to
75%). Sensitivity for low-grade transitional cell
carcinomas is poor (20%).6,7

Cystoscopy

No imaging study can exclude the bladder as a
source for hematuria. The lower urinary tract is
best evaluated by cystoscopy. Cystoscopy is indi-
cated in the initial evaluation of all patients with
gross hematuria except in patients with a docu-
mented UTI (hemorrhagic cystitis) or urolithiasis.
Indications for cystoscopy are listed in Table 2.FAQ

Is a renal ultrasound
sufficient for imaging the
upper urinary tracts or is a
CT IVP required?

A CT IVP is not required in patients with
microscopic hematuria unless they
possess risk factors for significant
urologic pathology. All patients with gross
hematuria should undergo CT IVP. Figure 1. Filling defect in Steven’s left renal pelvis.

Meet Steven

Steven, 60, presents for a follow-up
appointment. Four weeks ago, he had a single
episode of painless gross hematuria. He has no
significant medical history, except for having
been a 30 pack-per-year smoker which he gave
up 5 years ago.

Examination

Steven’s physical examination and laboratory
investigations are unremarkable.

A urinalysis reveals 10 red blood cells per high
power field (RBC/hpf) with no other abnormality.

Urine cytology revealed atypical urothelial cells.

Steven was referred to a urologist.

Further assessment

A CT IV pyelogram (IVP) reveals a filling defect
in the left renal pelvis (Figure 1).

Cystoscopy reveals no bladder abnormality.

Metastatic work-up is negative.

A left nephroureterectomy is done.

Final pathology revealed high-grade transitional
cell carcinoma of the left renal pelvis.

Follow-up

Steven later develops a similar tumour in the
bladder which is identified on surveillance.

He continues to follow a regular cystocopic and
radiologic surveillance protocol.
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Management

Gross hematuria is often alarming to patients and
physicians alike. However, patients rarely lose sig-
nificant blood volumes through the urinary tract.

Hemodynamically stable patients with
gross, painless hematuria, without clot reten-
tion, do not require immediate intervention.
Insertion of a 22 French diameter three-way
Foley catheter followed by hand irrigation and
continuous bladder irrigation should be initiat-
ed in patients with significant bleeding and/or
clots. Intravesical clots consume clotting fac-
tors and gross hematuria will often clear once
these clots are removed.

The management of patients with hematuria
related to genitourinary trauma is beyond the
scope of this review.

Follow-up

Despite a complete and thorough evaluation,
20% of patients have no identifiable source for
microscopic hematuria. Controversy surrounds
the utility of re-evaluation in the presence of
persistent microscopic hematuria. Some
experts recommend full re-evaluation by a urol-
ogist every one-to-two years. Recommended
follow-up by the primary care physician
includes repeat urinalysis, urine cytology and
BP measurements at six, 12, 24 and 36 months.

Table 1

Risk factors for significant urologic
pathology in the presence of
microscopic hematuria*

• Age > 40 years

• Smoking history

• Gross hematuria

• Irritative voiding symptoms in the absence of
urinary tract infections (UTIs)

• History of urologic pathology

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

• Previous UTI

• Pelvic irradiation

• Treatment with cyclophosphamide

• Analgesic abuse

* Adapted from Grossfeld GD, Litwin MS, Wolf JS Jr, et al:
Evaluation of asymptomatic microscopic hematuria in adults:
The American Urological Association Best Practice Policy –
Part I: Definition, Prevalence and Etiology. Urology 2001;
57(4): 599-603

Table 2

Indications for cystoscopy in
patients with hematuria

• Gross hematuria in the absence of UTI or
urolithiasis

• Abnormal urine cytology

• Abnormality of bladder or lower urinary tract
identified on imaging study

• Microscopic hematuria and the presence of
any risk factor listed in Table 1

FAQ

Should patients be routinely
screened for microscopic
hematuria?
At this time, screening is not
recommended. However, if microscopic
hematuria is detected, a full evaluation is
warranted.
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Re-evaluation by a urologist is warranted if the
patient develops gross hematuria, abnormal
urine cytology, or irritative voiding symptoms
in the absence of infection.

Re-evaluation by a nephrologist is necessary
if the patient develops:
• hypertension,
• edema,
• proteinuria,
• RBC casts or dysmorphic RBCs in the

urine, or
• abnormal renal function.8

Patients in whom a transient benign cause for
hematuria is suspected require repeat urinalysis
at least 48 hours after cessation of the activity.
No further evaluation is necessary provided that
the hematuria has resolved.8
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Take-home message

1. Microscopic hematuria is common and is
defined as ≥ 3 RBC/hpf from 2 of 3 properly
collected specimens

2. Referral to a nephrologist should be
considered in the presence of:
• Hypertension
• Edema
• Proteinuria
• Dysmorphic RBCs or RBC casts in

the urine
• Abnormal renal function

3. A complete evaluation for non-nephrologic
hematuria includes:
• History and physical examination
• Urinalysis
• Urine culture
• Urine cytology
• Upper tract imaging (ultrasound vs.

CT IVP)
• Cystoscopy

4. Recommended follow-up by the primary
care physician includes:
• Repeat urinalysis and urine cytology
• BP measurements at six, 12, 24 and

36 months
• Re-evaluation by a urologist is indicated

in the presence of gross hematuria,
abnormal urine cytology, or irritative
voiding symptoms in the absence of
infection

• Re-evaluation by a nephrologist is
indicated in the presence of
hypertension, edema, proteinuria,
dysmorphic RBCs or RBC casts in the
urine, or abnormal renal function


