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— Classification of Hematuria—
8 Essential : hematuria for which no cause can be
identified after complete diagnostic evaluation
@ False : redness of urine due to pigments other than
blood
® Macroscopic : hematuria detectable by gross
observation of the urine. Macroscopic hematur-



ia occurs when more then 1 million RBCs are
excreted per minute.

B Microscopic : hematuria detectabe only by micros-
copic examination of urin. The finding of more
then two to four RBCs per high - power field is
abnormal.

® Morphologic : hematuria originating from a par-
ticular site
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Table 1. Causes of Hematuria in Dogs and Cats Classi-
fied by Anatomical Site of Origin

Site Diseases

Kidney Pyelonephntis
Glomerulopathy
Neoplasia
Caleuli
Renal cysts
Infarction
Trauma
Benign renal bleeding
Hematuria of welsh corgis
Dioctophyma renale
Microfilaria of D. immitis
Chronic passive congestion
Bladder, ureter, urethra  Infection
Calculi
Inflammation - feline urologic syndrome
Neoplasia
Trauma
Capillaria plica
Cyclophosphamide
coagulation disorders
Heatstroke, DIC

Prostate

Any site

Extrauninary causes
(genital tract or Neoplasia
spurious hematuria) Infection
Hypertrophy
Uterus
Estrus
Subinvolution
Infection
Neoplasia
Vagina
VT
Trauma
Penis
TVT

Trauma

DIC, disseminated inravascular coagulation ; TVT, transmissible
venereal tumor
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Table 2. Causes and Differential Diagnosis of Hematuria

Dusease Clinical sign(s) Unine analysis Hematology Biochemistry Special test(s)
Glomerulopathy Earl - no consistent sigas Primary protenuria ~ Variable Early - normal 24~ hr urine protein quanitation
Glomerulonephriis ~ Late - signs of chronic renal Hyaline casts PCV.Nor t Late Urine electrophoresis
SLE failure Mictoscopic ~ hema-  WBC,Nor { Albumin Renal biopsy
Amyloidosis P&P turia {BUN
Vomiting Late - | specific
Ascites gravity
Edema
Acute pyelonephritis Pyrexia Pyuria WBC 1 (polymorpho- Early - normal Unine culture
Perirenal pain White cell casts or muclear leukocy- Late- 1BUN vp
Vomiting chiumps tosis) Renal function tests
P&P Bacieruria
4 Spectfic gravity
Hematunia 1 acute
cases
Renal caleuli Perirenal pain Hematuria - gross or Normal Variable vp
Late - may progress to chronic  microscopic BUN, Nor t Exploratory laparotomy
renal failure Variable pyuria Nephrotomy
Varable bacteruira
Renal neoplasia No consistent signs Hematuria - gross or Nommal No consistent clues ~ IVP
Perirenal pain BHCIOSCOPIC Rendl arteriogram
Asymmetric renal enlargement Renal biopsy
Renal cysts No consistent signs Hematunia - gross or Nomal No consistent clues  IVP
May plate enlarged kineys microscopic Renal arteriogram
Renal infarction Small infarcts - no consistent Small infarcts - mic- Variable - depends No omsistent cles  IVP
signs roscopic hematuria  upon cause of in- Renal arteriogram
Lage infarcts - may produce Large infarcts - gross  farction
primary renal failure hematuria
Recuring  macroscopic No apparent signs of illness Hematuria - gross Normal No consistent clues  IVP
hematuria of Welsh Arteriogram
corgi dogs Renal biopsy
Benign renal bleeding ~ No consistent signs Hematuria - gross PCV,N No consistent clues VP
Cause is unknown Areriogram  negative
Biopsy
Dioctophyma renale in- No consistent signs Hematuria - gross Normal No consistent clues ~ None
fection History of eating raw fish Parasite ova in sedi-
menis
Lower urinary tract dis-
orders
Cystitis Dysuria Gross hematuria PCV.Nor t BUN, Nor t Urine culture
Urethral obstruction Trple  phosphate K Nort
crystals
Bladder calculi Dysuna Gross hematuria Normal Normal Double contrast cystography
Bladder mass on palpation Pyuria Preumocystography
Incontinence
Bladder neoplasia See cystitis See cystitis Normal Normal See cystitis
Unine cytology for neoplastic cells
Urethral diseases
Urethritis Edema or inflammation of Hematuria- gross Normal Normal Voiding urethrocystogram
urethral orifice Urine culture
Blood dripping from wrethra Cytology of urethral fluid
Urethral rupture Depression Gross hematuria PCV {BUN Urethrogram
Abdominal pain 1 Creatinine Abdominocentesis
Vomiting Creatinine analysis on fluid
Subcutaneous  fluid and in-
flammation of ventral abdo-
minal skin
Urethral calculi Stranguria Hematuria-gross ~ Nommal Nomal unless ob- Catheterizatio
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Dusease Clinical sign(s) Urine analysis Hematology Biochemistry Special test(s)

Urethral neoplasia Urethral obstruction structed. Retrograde urethrogram

Urinaty incontinence Then:
t BUN
tK
Genital diseases Gross hematuria No consistent clues  Ejaculation
Prostatic infection ~~ Palpably painful enlarged pros- Pyuria WBC 1 (neutrophilic Culture fluid
Bacterial tate leukocytosis) Cytology
Abscess Pyrexia Biopsy
Prostatic neoplasia Prostate enlargedsurface may be Gross hematuria at tip Normal No consistent clues  See prostatic infection.
irregular of penis Add retrograde urethrogram
Prostate adhered to pelvic struc-
tures

Bening hypertrophy Prostate enlarged, nonpainful ~ Gross hematuria Normal No consistent clues  See prostatic infection
Bleeding from tip of penis

Prostatic cyst Prostate asymmetrically enlarged Gross hematuria Nomal No consistent clues  See prostatic infection.
Palpatable fluctuating areas
Usually nonpainful

Transmussible Bloody vaginal or penile dis May be nomal or Nomal No consistent clues ~ Vaginal exam

veneseal tumor charge show hematuria Penis exam

Vaginal or penile masses Exfolative cytology

SLE, systemic lupus erythematosus ; P&P, polydipsia and polyuria; 4 , decreased ; PCV, packed cell volume ; N, normal ; 1, in-
creased ; WBC, white blood cells ; BUN, blood urea nitrogen ; IVP, intravenous pyetogram.

Abnormal urine color

Red urine —J— Brown urine

—

Occult blood test
! gl
Positive Negative
1. Drugs
1. Oceult bl t
wine et 2 Fooddyes
iment
in uri 3. Azodyes
2. RBCsin urine .
sediment 4. Phenolphthalein
5. Beets
[————-‘————] 6. Porphyrins
Positive Negative

Hematuria 1. Hemoglobiniuria

2. Myoglobinunia

Occult blood test
I 1 —
Positive . Negative
See the red urine Bilirubinuria
with positive oceult Confirm with
blood blood test

Fig. 1. Algorithm for the diagnosis of discolored urine.
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ia absent Pyuria present
r -l
Proteinuria variable or absent Proteinuria Present +Urine culture
| Pyrexia
"Ren! radiography Glomerulopathy Lv:,exlaxkocylo?m )
IVP, arteriograpy C cast in urine
1 Renal bi Abnormal IVP
F 1 enal biopsy
Positive Negative I
1. Gl ! hriti Pyel ey
1. Renal infarct 1. Drug use 2. Amyloidosis

2. Extreme exercise
3. Acute radiation nephritis

2. Cystic renal disease
3. Renal neoplasia

4. Renal calculi 4. Coagulation defect
5. Recumring hematuria of 5. Renal trauma
Welsh corgi dogs 6. Benign renal bleeding
7. Recurring hematuria of Welsh
corgi dogs
Exploratory laparotomy
Renal biopsy
A
History and physical exam Palpate prostate
Trauma to lower urinary fract Abnormal Normal <‘)r female ———————————]
Abdominocentesis Painful Variable pain Pass catheter Examine penis or vagina
Creatinine or abdominal fluid | Radiography
Lower tract radiography Radiography Radiography Urine culture TVTB
Ejaculation Ejaculation {
Culture | 1. Bladder malformation
1. Benign hypertrophy 2 Cystiti_s. urethritis
1. Prostatitis 2. Neoplasia 3. Caleali
2. Prostatic abscess 3. Cystic changes 4. Neoplasia
+4. Metaplasia 5. Cyclophosphamide
B Biopsy or therapy Urine cytology
Biopsy

Fig. 2. Algorithms for the differential diagnosis of hematuria when the animal

does not have(A) and does have (B) dysuria.
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N

Bactena
Leptospira spp
Clostridial spp
RBC parasites
Babesia spp
Chemicals
Phenothiazine
Methylene blue
Acetaminophen
Copper
Ricin
Immune - mediated
Neonatal isoerythrolysis
Incompatible transfusion
Hypo - osmolality
Cold - induced hemoglobinuria
m 8 %9 83 (less likely to cause hemoglobinuria)
RBCs parasites
Hemobartonella spp
Immune - mediated
Autoimmune hemolytic anemia
Systemic lupus erythematsus
Cold agglutinin disease
Intracorpuscular defects
Pyruvate kinase deficiency
Besenji
Beagle
Congenital porphyria - cats



Hereditary stomatocytosis - Malamute
Fragmentation(microangiopathic disorders)
Disseminated intravascular coagulation

Cirrhosis of liver
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