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Hematuria

* gross hematuria (GH), sometimes referred to as frank hematuria,
macrohematuria, or visible hematuria, is hematuria that can be seen
with the naked eye



GH may be further characterized as initial, terminal, or total, depending on the phase of
the urinary stream in which it is visible

GH must be distinguished from pigmenturia, which may be due to endogenous sources
(e.g., bilirubin, myoglobin, porphyrins), foods ingested (e.g., beets and rhubarb), drugs
taken (e.g., phenazopyridine), and simple dehydration.

GH also must be distinguished from vaginal bleeding in women, which usually can be
achieved by obtaining a careful menstrual history



Microscopic hematuria, or microhematuria (MH), is a sign rather than a
symptom; a laboratory diagnosis defined as the presence of red blood
cells (RBCs) on microscopic examination of the urine not evident on

visual inspection of the urine.

The prevalence of MH among healthy participants in screening studies is approximately 6.5%

with higher rates noted in studies with a predominance of males, older patients, and smokers



the American Urological Association (AUA) guideline panel defined MH as
three or more RBCs/HPF

AUA guideline panel determined that a single positive urinalysis is sufficient
to prompt evaluation

The results of urine dipstick tests must be confirmed on urinalysis with
microscopy and alone are considered insufficient to prompt an evaluation



In most studies, one-third to two-thirds of patients evaluated for MH
have been found to have a demonstrable cause

The evaluation of patients

* calculus (6.0%), with MH has been found to

* benign prostatic enlargement (12.9%), yield a diagnosis of

e urethral stricture (1.4%), malignancy in 0.68% to 4.3%
of cases,

The likelihood of identifying a malignancy has been found to be greater among

patients with higher levels of microscopic hematuria (>25 RBCs/HPH), GH, or risk
factors for malignancy



TAELE 16.1 Selected Guidelines for Evaluation of Asymptomatic Microhematuria
GUIDELINE REFERENCE, CRITERIA FOR
BODY YEAR AGE/SEX EVALUATION CYSTOSCOPY IMAGING EIOMARKERS
American Davis et al., Adults 3 or more RBCs/ =35 years old or CT urogram Mot recommended
Urological 2012 HPF on a with risk preferred
Association single UA factors
Canadian Kassouf Adults 3 or more ABCs/ =35 years old Provider Mot recommended
Consensus et al., 2016 HPF on 2 out discretion
Document of 3 UAs
Kaiser Loo et al., Adults More than 3 Urologist CT urogram or Mo consensus on
Permanente 2009 RBCs/HPF on discretion NP + RUS cytology
2 out of 3 UAs
American College Committes Adults Mot stated Avoid in never- Avoid in never- Mot stated
of Obstetricians Opinian, Women smoking smoking
and 207 women age WOomen age
Gynecologists 35-50; only 35-50; only
and American evaluate if =25 evaluate if =25
Urogynecologic RECs/HPF RBC=/HPF
Society
Japaness Horie &t al., Adults =40 5 or more RBCs/ =40 years old, U3 += Gytology
2014 yaars HPF on a with risk
single UA factors
Dutch van der Adults =50 3 or more RBCs/ =50 years; US if =50 years Cytology
Molen and years HPF on 2 out provider old; provider recommended
Howius, of 3 LAs discretion in discretion in in patients with
2012 younger younger negative
patients patients evaluation
American College Mielsen and Adults 3 or more RBCs/ Mot stated Mot stated Mot recommended
of Physicians Clasaem, HFF on a
2016 single UA
LIK Mational MICE. 2016 Patients 1+ blood or maore Mot stated Mot stated Mot stated
Institute Anderson over on urine dip
for Health et al., 2008 age G0 stick test PLUS
and Care Dysuria or
Excellence elevated
(MICE) leukocytosis




CATEGORY EXAMPLES COMMON CLINICAL PRESENTATION AND RISK FACTORS
Meoplasm Any See Box 16.1
Bladder cancer Older age, male predominance, tobacco use, occupational exposures,
irritative voiding symptoms
Ureteral or renal pelvis cancer Family history of early colon cancers or upper tract tumors, flank pain
Renal cortical tumor Family history of early kidney tumors, flank pain, flank mass
Prostate cancer Older age, family history, African-American
Urethral cancer Obstructive symptoms, pain, bloody discharge
Infectionfinflammation  Any History of infection
Cystitis Female predominance, dysuria
Pyelonephritis Fever, flank pain, diabetes, female predominance
Urethritis Exposure to sexually transmitted infections, urethral discharge, dysuria
Tuberculosis Travel to endemic areas
Schistosomiasis Travel to endemic areas
Hemorrhagic cystitis See Box 16.2
Calculus Arry
Mephroureterolithiasis Flank pain, family history, prior stone
Bladder stones Bladder outlet obstruction
Benign prostatic Male, older age, obstructive symptoms
enlargement
Medical renal Arvy Hypertension, azotemia, dysmorphic erythrocytes, cellular casts,
disease” proteinuria
MNephritis
lgA nephropathy
Congenital or Polycystic Kidney disease Family history of renal cystic disease
acquired anatomic Ureteropelvic junction obstruction History of UTI, stone, flank pain
abnormality Ureteral stricture History of surgery or radiation, flank pain, hydronephrosis; stranguna,
Urethral diverticulum spraying uring
Fistula Discharge, dribbling, dyspareunia, history of UTI, female predominance
Pneumaturia, fecaluria, abdominal pain, recurrent UTI, history of
diverticulitis or colon cancer
Other Exercise-induced hematuria® Recent vigorous exercise

Endometriosis

Hematologic or thrombotic disease
Papillary necrosis

Arteriovenous malformation

Renal vein thrombosis

Interstitial cvstitis

Cyclic hematuria in a menstruating woman
Family history or personal history of bleeding or thrombosis
African-American, sickle cell disease, diabetes, analgesic abusa

Voidina svmotoms



= MH is defined by the ALIA guidelines as three or more
RBCs/HPFE identified on one or more occasions on urine
microscopy. Urine dipstick testing is insufhicient for the
diagnosis of MH.

« MH is common, with a prevalence of approximately 6.5%
of adults, varying according to the characteristics of the
population.

+ Malignancy has been detected in approximately 3.5% of
patients evaluated for asymptomatic MH. The risk of
malignancy diagnosis is greater in patients with higher

of hematuria, male gender, and/or risk factors for
malignancy and lower in absence of these risk factors.




Chapter 16 Evaluation and Management of Hematuria

If unable to undergo CTU, less optimal
imaging options include:
- MR urogram

- Retrograde pyalograms in combination
with noncontrast CT, MBI, or US

Follow persistent MH with annual UA.
Consider nephrologic evaluation.
Repeat anatomic evaluation within
3 to 5 years" or sooner,
if clinically indicated.

+AMH
(=3 ABC=MHPF on UA with
microscopy)
History and physical
Repeat UA after assessment for other
— treatment of other |«—(}—  potential AMH causes
Cause{s). (e.g., infection, menstruation,
recent urologic procedures)
@ (%
Release from care
.
Concurrent nephrologic
workup If proteinuria, Renal function testing
red cell morphology, Cystoscopy
or other signs indicate Imaging (CTU)
nephrologic causes
—° 7
Treatment Follow up with at least one
4 UA/micro yearly for at least
2 years.
Follow up as indicated
by d Re-
evaluate for MH after
resolution of
Identified condition. Beleaze fram care

*Thiz threshold for re-evaluation should take
into account patient rizk factors for urologic
pathological conditions such as malignancy.
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KEY POINTS: EVALUATION OF PATIENTS WITH
MICROHEMATURIA

Evaluation of adults with microscopic hematurna includes

a history and physical examination, renal function testing,
and upper tract imaging for all patients.

White light cystoscopy is recommended in the evaluation

of asymptomatic MH for patients 35 years of age or older
and/or those with risk factors for malignancy.

CT urogram is the preferred imaging modality for the
evaluation of hematuria.

Urine cytologic examination and biomarkers are not
indicated in the initial evaluation of asymptomatic MH.
Patients with a negative complete evaluation can be
released from care if subsequent urinalyses confirm
resolution of MH. Re-evaluation should be considered in

patients with persistent/recurrent MH and in those with an
incomplete initial evaluation.




| KEY POINTS: HEMATURIA FROM PROSTATIC ORIGIN

¢ BPH represents the most common cause of GH in men
older than 60 vears.

* 5Su-Reductase inhibitors may be used for BPH-related GH,
with potential improvement having been noted within
weeks after instituting therapy.

¢ Androgen deprivation may be effective for patients with
locally advanced prostate cancer with GH.

¢ Angioembolization and/or urinary diversion represent
salvage options for management of patients with refractory
hematuria pending clinical status.
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BOO: Bladder Outlet Obstruction
BPE: Benign Prostatic Enlargement
BPO: Benign Prostatic Obstruction

BPH: Benign Prostatic Hyperplasia



Pathogenesis

= Mechanical obstruction
= Detrusor instability &loss of compliance

» Decreased detrusor contractility
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Risk factors:

* Androgens

* Growth factors
* Genetic

* Esterogen

* Aging

e Race

e Sexual activity

Normal prostate Enlarged prostate

* vasectomy



Sign and symptoms

Obstructive LUTS
Loss of Caliber Intermittency
Loss of Force Straining
Hesitancy Terminal Dribbling

Incomplete Sensation

Irritative LUTS

Dysuria

Frequency

Urgency & Urge Incontinence

Nocturia




Physical examination

= Abdomen, suprapubic and flanks
= @Genitalia
= DRE (Digital Rectal Examination)

= Neurologic examination

Latersl
|nhg5

Anterior A *__.. Frostatic
labe 5 b capsule

bMedian . Urethira
lobe

Fostearior
lobe Ejmcul=story

duct=
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UrOdynamlc L 5000
20 A
= Cannot Void > 150 mL o_ 0
= Have a Maximum Flow Rate > 15 mL/s; s E 555658288 38583283888 ¢:¢E8 ¢ g

= are <50 or >80 Years of Age;

= Can Void But Have Post-Void Residual Urine > 300 mL;
= Are Suspicious of Having Neurogenic Bladder Dysfunction; e
= Have Bilateral Hydronephrosis; 4
= Had Radical Pelvic Surgery or;

= had previous unsuccessful (invasive) treatment

Ultrasound study

= Bladder volume, PVR, Bladder stone, diverticule, hydronephrosis

Cystoscopy




Medication
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Prostate Cancer




Epidemiology

» Prostate cancer represents the second most common cancer in men worldwide and

the fifth most common cause of cancer death in men.

» Age> 50-year-old, mean:.68 years

» Multiple institutions and collaborative groups have addressed prostate cancer

screening.



Diagnosis

» Elevated prostate-specific antigen (PSA) level

» Abnormal digital rectal examination (DRE)
findings

» Imaging

» Biopsy

Transperineal biopsy

| C—

Biopsy needles —

Transrectal biopsy

Bladder
Prostate gland

Rectum

Bacteria

Anus
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Gleason Grade

Grade Groups

3+3 1
3+4 2
443 3
4+4, 345, 5+3 4

4+5, o4, 5+h

1

Definition

Low-risk Intermediate-risk High-risk

PSA <10 ng/mL PSA 10-20 ng/mL PSA > 20 ng/mL any PSA

and GS < 7 (ISUP grade 1) | or GS 7 (ISUP grade 2/3) | or GS > 7 (ISUP grade 4/5) | any GS (any ISUP grade)
and cT1-2a or cT2b orcT2c cT3-4 or cN+

Localised

Locally advanced

GS = Gleason score; ISUP = International Society for Urological Pathology; PSA = prostate-specific antigen.



TNM Staging Categories

T1: No tumor felt on DRE or seen on ultrasound, but
cancer cells found in prostate tissue

T2: Tumor may be felt on DRE or seen on imaging, Stage 1 Stage 2
but it is only in the prostate

T2a: Involves less than /2 of a prostate lobe

T2b: Involves more than ¥z of a prostate lobe
(but not both lobes)

i Cancer spreads
- to both prostate
=- lobes

» g

Prostate

‘/~”—_ Seminal vesicle
- Lymph nodes

T2c: Involves both prostate lobes

T3: Tumor has expanded outside the prostate and
may have grown into the seminal vesicles

T4: Tumor has expanded into other nearby tissues,
such as the rectum, bladder, or wall of the pelvis

NX: The lymph nodes have not been checked for
cancer

NO: There is no cancer in nearby lymph nodes

N1: Cancer has spread to nearby lymph nodes

MO: Cancer has not spread past nearby lymph
nodes

Cancer spreads
M1: Cancer has spread past nearby lymph nodes to : | * 1o seminal vesicle
distant sites A -

M1a: Cancer has spread to distant lymph nodes
(outside of the pelvis)

Mi1b: Cancer has spread to bones

Mi1c: Cancer has spread to distant organs,
including lung, liver, or brain




Prostate cancer management

» Localized prostate cancer

 Watchful waiting

* Active surveillance
 Radical
prostatectomy

> /\70'378- c'v%té /%'h ,Ear%tate

CANG8mone therapy
« Chemotherapy
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Fat

Muscle
S Connective Stages of Bladder Cancer
tissue
=~ D\ Bladder Stage O
lining Precancerous lesions

on inner lining

CIS Stage I
T4 Cancerous tumors have spread
into connective tissue layer

T2 Stage II
A Tumors have spread

into muscular wall

Stage III
T4 Cancer has started to spread
into local or regional organs,
or into pelvic lymph nodes

Stage IV
Cancer has spread
to major organs
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