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HEMATURIA

UROLOGY

Hematuria is the presence of blood in the urine.

CLASSIFICATION

Gross hematuria Microscopic hematuria

—

A) Based on Intensity:

MICROSCOPIC HEMATURIA

* >3 RBCs/HPF is significant.

GROSS HEMATURIA

e [tis visible hematuria that can resul
from as little as one ml of blood
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~ Gross versus Microscopic Hematuria.

The significance of gross versus microscopic hematuria is simply that
the chances of identifying significant pathology increase with the
degree of hematuria.

The patients with gross hematuria usually have identifiable underlying
pathology

[t is common for patients with minimal degrees of microscopic
hematuria to have a negative urologic evaluation.

CLASSIFICATION

B) Based on Origin:
1- Glomerular

2- Non-glomerular
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C) Based on Relation to micturition:

1- Total hematuria(MC) is present all over the voided urine. Underlying
pathology may be in kidney, ureter, bladder or prostate or systemic.

Bleeding from kidney is associated with cylindrical worm-like clots.

Hematuria from bladder and prostate is associated with big irregular
or discoid clots.

2- Terminal hematuria at the end of micturition is of vesical origin e.g.
active bilharzial cystitis.

[t is usually due to bladder neck or prostatic inflammation.

It occurs at the end of micturition as the bladder neck contracts,
squeezing out the last amount of urine.

3- Initial hematuria at the beginning of micturition indicates urethral
pathology.
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Urethra

Trigone
Bladder neck
Posterior
urethra

Bladder
Upper urinary
tract

D) Based on Associated symptoms:

Painless hematuria: No other urinary symptoms: All cases should be
investigated for urologic malignancy.

Bladder cancer is the most common and should be excluded.

Hematuria associated with other symptoms:
* Simple cystitis: frequency, burning, urgency and terminal hematuria.

* Malignant cystitis: severe frequency, pain, urge incontinence, total
hematuria with clots or necroturia

e Ureteral obstruction due to blood clots is the most common cause of
pain associated with gross hematuria.

* Stones: Renal pain.
* BPH, prostate cancer: associated LUTS (prostatism).
® Surgical trauma to kidney and bladder e.g. PCNL & TURBT.
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E) Based on Etiology:

General or systemic:
Bleeding disorder: thrombocytopenic purpura, leukemia, hemophilia.
Liver cirrhosis.
Anticoagulants.

Hypertension.

Renal causes:

A) Nephrologic: dysmorphic RBCs
Acute glomerulonephritis is the most common cause in children and
young adults. It is associated with proteinuria.

B) Urologic: Eumorphic RBCs - oval
Congenital: Polycystic kidney.
Inflammation: Pyelonephritis, TB.
Trauma: Accidents, latrogenic.
Stones
Kidney cancer
Vascular: Hemangiomas, AV fistula.
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Nephrologic origin

Casts

Almost always significant proteinuria(often 100 to 300
mg/dL /2+ to 3+ range on dipstick).

Urologic origin

Even significant hematuria of urologic origin will not
elevate the protein concentration in the urine in
above range.

Glomerular

Presence of Dysmorphic RBC, RBC casts, and proteinuria.

IgA nephropathy (Berger disease) 30%
Mesangioproliferative GN

Focal segmental proliferative GN

Familial nephritis (e.g., Alport syndrome)
Membranous GN

Focal segmental sclerosis

Systemic lupus erythematosus

Postinfectious GN

Subacute bacterial endocarditis
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NONGLOMERULAR

* Medical or Surgical

A Medical-
1. Tubulointerstitial

2. Renovascular, or systemic disorders.

i

Medical

* Blood dyscrasia

* Familial urolithiasis

* MSK & ADPKD

* Papillay necrosis

* Uncorrected coagulopathy

* Medication (G/NG)

» Exercise-induced haematuria ( G/NG)

® Vascular disease ( RAE,RVT, AV ,CVD,
INFRACT)
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Vascular disease may also result in nonglomerular hematuria like

Renal artery embolism and thrombosis

Arteriovenous fistulae, and

Renal vein thrombosis.

Physical examination may reveal
severe hypertension
flank or abdominal bruit, or

atrial fibrillation.

In such patients, further evaluation for renal vascular disease should
be undertaken.
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Surgical / Essential
* TUMOR, STONE , UTI & TRAUMA.

Renal

Ureter

Bladder

Urethra

Ureteral:

® Stones.
* Jatrogenic trauma e.g. ureteroscopy.
® Tumors: TCC of pelvis and ureter.

Bladder:

* Bladder cancer is the most common cause of gross hematuria in a
patient above 60 years.

o (ystitis: Bacterial, bilharzial, T.B.
® Stones
¢ Trauma e.g. post TURBT
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Prostate
BPH
» Prostate cancer
' Prostatitis
® Surgical: after prostatectomy
Posterior urethra:
' Inflammation

® Trauma
® Tumor

EVALUATION

' Hematuria of any degree should never be ignored

' In adults, should be regarded as a symptom of urologic malignancy until
proved otherwise.
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® Questions should always be asked

www.FirstRanker.com

1) Is the hematuria gross or microscopic?

2) At what time during urination does the hematuria occur (beginning
or end of stream or during entire stream)?

3) Is the hematuria associated with pain?

4) Is the patient passing clots?

5) If the patient is passing clots, do the clots have a specific shape?

* The answers will enable the urologist to target the subsequent
diagnostic evaluation efficiently

~—  Discoloration of urine

Green-blue Biliverdin
COLOR CAUSE Indicanuria (tryptophan indole metabolites)
Colorless Very dilute urine f;‘_‘t”my""? (Elavi)
- ndigo carmine
Overhydration Methylene bue
Cloudy/milky Phosphaturia Phenols (e.g., IV cimetidine [Tagamet], IV
Pyuria promethazine [Phenergan])
Chyluria Resorcinol
: Triamterene (Dyrenium)
Red Hematuna. , o Brown Urobilinogen
Hemoglobinuria/myoglobinuria Porphyria
Anthocyanin in beets and blackberries Alog, fava beans, and rhubarb
Chronic lead and mercury poisoning Chloroquine and primaquine
Phenolphthalein (i bowel evacuants) ;“r:‘m'_'gmel [F(g"ml;‘e)
L - etronidazole (Flagy
Phenothiazmes £ i Nitrofurantoin (Furadantin)
Rifampin : =
: Brown-black Alcaptonuria (homogentisic acid)
Orange Dehydration Hemorrhage
Phenazopyridine (Pyridium) Melanin
Sulfasalazine (Azulfidine) Tyrosinosis (hydroxyphenylpyruvic acid)
Cascara, senna (laxatives)
Yellow Normal . Methocarbamol (Robaxin)
Phenacetin Methyldopa (Aldomet)
Riboflavin Sorbitol
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Antibiotics
Penicillins [esp. methicillin, ampicilling

Cephalosporins

Sulfonamides

Rifampin

= Drug History : should be taken with et
special attention to : NSDs
—Antibiotic : Rifampin ( orange urine) oomEen

Phenylbutazone

—analgesics (papillary necrosis) Fenoprofen
. i . wpp M
—cyclophosphamide (hemorrhagic cystitis}—,
- anticoagulants, Mefenarmic acid
Diuretics

—drugs known to cause acute interstitial Thiszides
nephritis Furasemide

Triamterene
Miscellaneous
Phenytoin
Cimetidine
Allopurinol

Azathioprine

Drugs Associated with Acute Interstitial Nephritis.
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Association with Pain:

Hematuria, although frightening, is usually not painful unless it is
associated with inflammation or obstruction.

Thus patients with cystitis and secondary hematuria may experience
painful urinary irritative symptoms

The pain is usually not worsened with passage of clots.

Pain in association with hematuria usually results from upper urinary
tract hematuria with obstruction of the ureters with clots.

Passage of these clots may be associated with severe, colicky flank pain
similar to that produced by a ureteral calculus

This helps identify the source of the hematuria.
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Association with Clots:

The presence of clots usually indicates a more significant degree of
hematuria

Accordingly, the probability of identifying significant urologic
pathology increases.

Shape of Clots:

Amorphous : bladder origin or Prostatic urethral origin

Vermiform (wormlike) clots, particularly
If associated with flank pain,
Hematuria coming from the upper urinary tract,

Suggests from within the ureter.
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Shape of clots

P~ —  Examinations

General examination- Vitals
Pallor ,
Diffuse bruise

Per abdomen - Suprapubic fullness or mass

Fullness or mass in lumber area
External genitalia- Blood at meatus, haematoma, tumor

DRE- Hard /nodular prostate

www.FirstRanker.com
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Investigations

Routine and microscopic examination
Urine cytology

Cystoscopy

Urinary tract imaging ( CT/IVU)

Haematuria detection in urine
Dipstick detection of hematuria =>sensitivity of over 9o%

Detection of blood is due to peroxidase-like activity of
hemoglobin.

Hb catalyzes the oxidation of a chromogen indicator
l
color change in direct proportion to the amount of
blood in urine

The results of urine dipstick tests must be confirmed on

ll_Pl_Ha_lﬁLs_l_S%Hfh m1ﬂrncrvnnxr
ot T PR Bk M Al ) B
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Hematuria v/s hemoglobinuria and myoglobinuria

Hematuria, hemoglobinuria, and myoglobinuria will all result
in positive dipstick for blood

Differentiation is done by microscopic examination of the
centrifuged urine

Erythrocytes present = Hematuria.

Erythrocytes are absent = Hemoglobinuria
Myoglobinuria

Haemoglobinuria vs Myoglobinuria

A sample of blood is centrifuged.
In hemoglobinuria, the supernatant will be pink.

This is because free hemoglobin in the serum binds to
haptoglobin

l
water insoluble and has a high molecular
weight

l

complex remains in the serum & gives a pink

ALY A
CUl1Ul
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In myoglobinuria, the myoglobin released from
muscle is of low molecular weight and water soluble.

[t does not bind to haptoglobin and is therefore
excreted immediately into the urine.

Therefore in myoglobinuria the serum remains clear

There is also a higher false-positive rate & causes include
(1) Urine contamination with menstrual blood

(ii) Dehydration

(iii) Exercise

(iv) Oxidizing agents

(v) Bacterial peroxidase

www.FirstRanker.com
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/ MICROSCOPY

Isomorphic RBC

Dysmorphic RBC

ok
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Red cell Casts in Urine

Red cell casts indicate
renal hematuria

Red cell casts may
appear brown to almost
colorless and are usually
diagnostic of glomerular
disease
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IVP/CT scan

-
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/Adgorithm for diferential diagnosis of

glomerular hematuria

History
Family history Rash, Hemoptysis Recent upper Related No other
of hematuria arthritis Bleeding tendency respiratory or to symptoms/signs
and/or skin infection/rash exercise
abnormal urinalysis l l
S— TC3,C4, Microcytic T ASO titer, = Normal Serum creatinine
e ANA anemia C3 level ASO titers, Creatinine clearance
phritis . ;
l l l C3 level 24-hour urinary protein
\J l Y
Deafness . + Renal Renal biopsy
Sﬁ;elglc Goodpasture Poststreptococcal biopsy for
erythematosus syndrome glomerulonephritis IgA, 1gG, ‘
B1c-globulin
Y \/
Alport Mesangioproliferative,
nephritis mesangiocapillary,
or
Y membranous
IgA nephropathy glomerulonephritis

(Berger disease)

: Algorithm for diferential diagnosis of nonglomerular
renal hematuria

History

+ Family history + Family history of + Family history of African-American Systemic

of bleeding urolithiasis renal cystic disease Diabetes mellitus anticoagulation

disorder Analgesic abuse +

or

bleeding tendency 1IF ,I,

* PT, PTT within PT, PTT above

Abnormal Serum and VU VU therapeutic range therapeutic range

coagulation studies 24-hour urine Renal ultrasonography ~ Sickle-cell screening

calcium and VU Siop
o Renal ultrasonography anticoagulant

Hemaphl sy
Thrombocytopenia *
Thrombotic — ; . Consider

thrombocytopenic Familial Medullary sponge Papillary RIO urologic <« ||

ura urolithiasis kidne Necrosis abnormality J

eE 1 renal ultrasonography,
Disseminated Polycystic kidney S

Intravascular disease A

coaqulopathy T rrstRanker.com
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IgA Nephropathy (Berger Disease):

* IgA nephropathy, or Berger disease, is the most common cause of
glomerular hematuria.

® Accounts for about 30% of cases

* Nephropathy occurs most commonly in children and young adults,
with a male predominance.

* Patients typically present with hematuria after an upper respiratory
tract infection or exercise

Figure 1-14. Red blood cells from a patient with Berger disease.
Note variations in membranes characteristic of dysmorphic red
blood cells. www.FirstRanker.com
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Hematuria may be associated with a low-grade fever or rash.
Most patients have no associated systemic symptoms.

Gross hematuria occurs intermittently, but microscopic hematuria is a
constant finding in some patients.

The disease is chronic.

Prognosis in most patients is excellent.

Pathologic findings in Berger disease are limited to either focal
glomeruli or lobular segments of a glomerulus.

The changes are proliferative and usually confined to mesangial cells.

The presence of RBC casts establishes the glomerular origin of the
hematuria.

Renal biopsy reveals deposits of immunoglobulins in mesangial cells.
IgA
IgG, and
Bic-globulin.

www.FirstRanker.com
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Management

Goals for treatment of macroscopic haematuria

R-resuscitate as appropriate

E-ensure that urine can drain freely with or without
catheter insertion

S-safe discharge from the ED where appropriate
P-prompt follow-up and further investigation

Management

Initial management

e Catheterisation and irrigation with saline/glycine
 Clot evacuation
e Fulgaration

www.FirstRanker.com
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" ﬁ_‘l Toomy’s syringe Clot evacuation

Ellick’s evacuator
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Haemorrhagic cystitis:

* Intractable hematuria localized in the bladder

* Hemorrhagic cystitis is characterized by diffuse
inflammation and bleeding from the bladder mucosa

Causes of haemorrhagic cystitis:

'”‘ﬁj;ﬂl Reiation therapy history (e.g., prostate cancer, cervical cancer)
Viral (especially BK virus, adenovirus) Medication induced
Fungal o e e .
bl Pmmllmjand denvatives (via immung reaction)
Trauma Blﬂﬁfﬂ?ﬂiﬂ
External
Postsurgical (2.9., transurethral resection of the bladder) Uanazﬂl
”ﬂ'&lﬂj;ﬂ? | Tiaprofenic
adder primary B o
Bladder invasion from local/distant primary iﬂ-.“ﬂprll'lﬂl
Vascular malformation PhﬁﬂE’-LlIil'ﬂidE
Chemical exposure .
Cyclophosphamide Methenamine mandelate
Kosfamide et
B_usulfan ﬂ.-(:ﬂm E{:ld j
Thiotepa Manifestation of systemic disease
Temozolomide e
Aniline dye Amyloidosis
Ether Rheumatoid arthiil
Nonoxynol-9  (accidental urethral  insertion  of  vaginal lithUlTl.“l d al'thr.tﬁ
contraceptive) Lirohn disease

www.FirstRanker.com
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Management of haemorrhagic cystitis:

Diagnose hemorrhagic cystitis
* Exclude other causes of hematuria with UT imaging, urine cytology, cystoscopy
+ Patient with identified nsk factors

|

Initial management
* Hydration/diuresis * Supportive care (fransfusion pm)
* Confinuous bladder imigation * Address "correctable” factors
(infection, coagulopathy, tumor)

Hematuria confinues

‘ Cystoscopy with clof evacuation  fulguration \
/ Haematuria continues

I
Renal insufficiency?

\ ' .

Alum Amicar Silver nitrate PG
* Obtain pre-Tx cystogram

Yes

Hematura
continues

l

Yes s Mo
l - Clinically stable
Yes Hx of RT and/or Mo
‘ cyclophosphamide? ‘
HBEQ; Formalin
*+ formalin * Obtain pre-Tx cystogram I

»| Angicembaolization

Hematuria continues

Hematuria continues

I Pending clinical status l

+

(e.g., bilateral PCHN)

S e R B
whit T SfAERRY! iFtectomy
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Renal cell carcinoma
Localised
Locally advanced
Metastatic

Upper tract TCC
Localised
Locally advanced

Metastatic
//
carcinoma bladder
Histology
90-95% transitional-cell carcinoma
3% squamos-cell carcinoma
2% adenocarcinoma
<1% small-cell carcinoma

_+99%  primary tumors

www.FirstRanker.com



:l » FirstRanker.com

l_ Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

LR R G Tl T o o P P P o Wt Vg Vg R R PR T Tt g R R P P TS

Entities

» 75-85%  superficial bladder cancer
pTa, pTis, pT1

* 10-15% muscle-invasive bladder cancer
pT2, pT3, pT4

* 5% metastatic bladder cancer
N+, M+

www.FirstR
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Invasive bladder cancer

» Standard of care = Radical cystectomy with urinary
diversion with pelvic lymphadenectomy

* Only about 50% of patients with high-grade
invasive disease are cured

Radical cystectomy

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

Urinary diversion

* Uretero — sigmoidostomy

lleal conduit

Colon conduit

lleocaecal segment

Orthotopic neobladder

Cutaneous urinary
diversions

lleal conduit (ileal loop)

A 15 cm loop of ileum led out
through abdominal wall
Stents used

The space at cystectomy site
drained by a drainage system
After surgery a skin barrier
and a transparent disposable
urinary drainage bag
Constantly drains
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Haematuria from prostatic origin:

* Hematuria from prostatic origin is a diagnosis made after
a complete evaluation (including cytology, upper tract
imaging, and cystoscopy) to confirm that no other source
of hematuria exists.

® Most common causes are:

e BPH
e Prostate carcinoma
e Prostatits

* BPH -> m/c cause of prostate-related bleeding

Prostate-related gross hematuria
= Exclude other causes of hematuria with UT imaging, wurine cylology, cystoscopy

Initial management
= Hydration/diuresis = Supportive care (Iransfiuson prm)
- Continuous bladder rrigation - Address “correctable” factors
(Le, coagulopatiy)

' 1 .

Prostate cancer (typically advanced) BPH Prostatitis
= Diagnose by clinical
\l‘ 1 presentation + unne culture
=N deprivation therapy + Sa-reductase T
external beam radictherapy imhibitor A
Hematura Hematuria
continues § continues 1
Cystoscopy with Yes | Clinical/comorbidity No
fulguration™ channel” TURP status poor?
Hematuria
Ccontimues ! !
Unnary diversion Cystoscopy with BPHa elated surgery
(pending cdinical status) fulgu ration = HOLEP = TURP
 Percutaneous nephrostomy tube = Consider antiandrogen = Simple = PVP
= Palliative prostatectomy/ therapy prostatectomy
cystoprosiateciomy with -
CONGU dlversion Hematuna Hematurna

4 T continues conlinues
L LLLY
Conlinues

AngloempoNs AR RimTer com
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Haematuria of urethral origin:

* Urethral bleeding (urethrorrhagia) is defined as
bleeding distal to the bladder neck, occurring separate
from micturition

* Blood at the urethral meatus in the absence of
volitional micturition, initial hematuria, or blood at
the start of urination frequently implies pathologic
processes distal to the external urinary sphincter.

Causes of urethral bleeding:

MALE FEMALE
Trauma Trauma
Blunt (straddle injury, kick to perineum) Blunt (pelvic fracture)
Penetrating (foreign  body  insertion, falled urethral Penetrating (foreign body)
catheterization) Urethral diverticulum
Intercourse related (penile fracture, masturbation) Urethral caruncle
Urethits Urethritis
Bactenal (gonococcal, nongonococcal) Mal:gnanc'_-._r
uifﬂl BEI‘CUIUS dﬁ-ﬂ'ﬂﬂ&
Chemical
Autoimmune (Reiter syndrome)
Malignancy

Urothelial carcinoma

Squamous cell carcinoma (meatus/glans)
Condyloma
Calculus disease

www.FirstRanker.com
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RGU and cystourethroscopy remain the mainstays for
diagnosis in patients with suspected urethral bleeding

Perineal or penile bruising, accompanied by a
hematoma, often is a clear indication of injury related
to trauma.

RGU is essential in instances of trauma when a
urethral injury is suspected

~ ASYMTOMATIC MICROHAEMATURIA.

The American Urological Association (AUA) has published
guidelines regarding patients with asymptomatic
microhematuria (AMH)

It is defined as three or more RBCs per HPF in the absence
of an obvious benign cause.

A determination of AMH should be based on microscopic,
not dipstick, examination of the urine.

www.FirstRanker.com
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To rule out benign causes of AMH, such as
Infection
Medical renal disease, and others.

Careful history
Physical examination

Laboratory examination should be done

Once these causes are ruled out, urologic evaluation that
includes a measurement of renal function is recommended.

If factors such as dysmorphic RBCs, proteinuria, casts, or
renal insufficiency are present, nephrologic workup should
be considered in addition to the urologic evaluation.

AMH that occurs in patients who are anticoagulated still
warrants urologic evaluation.

www.FirstRanker.com
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The evaluation of patients over 35 years of age with AMH
should include cystoscopy

It is optional in younger patients.

All patients should have cystoscopy if risk factors such as
[rritative voiding symptoms
Tobacco use, or
Chemical exposures are present.

Radiologic evaluation should be performed in the initial
evaluation

The procedure of choice is multiphasic CT urography
with and without IV contrast.

Magnetic resonance urography, with or without IV
contrast, is an acceptable alternative in patients who
cannot undergo multiphasic CT scan.

www.FirstRanker.com
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In cases where collecting system detail is needed and there
is a contraindication to the use of IV contrast , options are:

Noncontrast CT

MRI or

Renal ultrasonography with retrograde pyelograms is an
acceptable alternative.

Cytology may be useful in those patients with persistent
AMH

Following a negative workup
Those with other risk factors for carcinoma in situ,
such as

[rritative voiding symptoms

Use of tobacco, or
Chemical exposures.

www.FirstRanker.com
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Patients with persistent AMH:

o

o

www.FirstRanker.com

Yearly urinalysis should be performed.

The presence of two consecutive annual negative

urinalyses indicates that no further urinalyses are needed
for this purpose.

o

For patients with persistent or recurrent AMH, repeat

evaluation within 3 to 5 years should be considered.

Repeat UA after

cause(s)

® LJ?

Releaze from care

+AMH
{3 RBC/HPF on UA with

Mmicroscopy)

I

treatment of other |=—(—

History and physical assess
for other potential AMH
causes
(e.g., infection, menstruation,
recent urclogic procedures)

Concurrent nephrologic
workup if proteinuria,
red cell morphology,
or other signs indicate
nephrologic causes.

'

Renal function testing
Cystoscopy
Imaging (CTU)

[ &

Treatment

?

'

Follow up as indicated
by diagnosis. Re-
evaluate for MH after
resolution of
identified condition.

Follow up with at least one
UA/micro yearly for at least
2 years

¢

If unable to undergo CTU, less optimal
imaging options include:
- MR urogram
- Retrograde pyelograms in combination
with noncontrast CT, MRI, or US

Follow persistent MH with annual UA.
Consider nephrologic evaluation.
Repeat anatomic evaluation within
3 to & years* or sooner,

if climically indicated.

Helease i"rmn care

*The threshold for re-evaluation should fake
into account patient risk factors for urologic
pathologic conditions such as malignancy.

www.FirstRanker.com

Management algorithm of asymptomatic microhaematuria:




