
Urine sediments: cells and casts

Urinary casts are tiny tube-shaped particles found under the 
microscope in urinalysis.  Urinary casts may be made up of white 
blood cells, red blood cells, renal cells or substances such as proteins 
or fats.  The types of the casts can tell whether the kidney is healthy 
or abnormal.
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Red blood cells in the urine.  Hematuria is indicated.  Unstained urine sediment



White blood cells in the urine.  Acute cystitis is indicated.  Cytoplasmic 
granularity is observed.  The nuclei are lobulated.  Unstained urine sediment
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Hyaline casts in the lower nephrons in chronic pyelonephritis.  
A thyroid-like pattern is shown.  H&E



Waxy cast is a broad cast with sharp edges, fractures, and broken-off ends, 
homogeneously stained with Sternheimer’s method.  Epithelial fragments are seen 
adjacent to the cast.  The presence of waxy cast suggests a very low urine flow 
associated with severe, long-standing kidney disease (renal failure).  Sternheimer stain



Epithelial cast represents a cast consisting of desquamated renal tubular epithelial 
cells.  Isolated distal tubular epithelial cells are also noted.  This indicates the 
association of acute tubular necrosis (shock kidney).  Sternheimer stain



Urine cytology of epithelial casts in an 81-year-old male patient with acute 
tubular necrosis.  Exfoliated renal tubular epithelial cells and red cells are 
seen together with epithelial casts.  Papanicolaou stain



Red blood cell cast is seen in glomerulonephritis with hematuria (nephritic syndrome).  
It is also called as hemoglobin cast.  The cylinder with ragged edges is yellowish-
brown in color, because of the presence of piled up erythrocytes.  Isolated red blood 
cells are seen in the background.  Unstained urine sediment



Bilirubin cast, a hyaline cast stained with bilirubin, is seen in case of severe 
obstructive jaundice.  High serum level of direct (conjugated) bilirubin is associated.  
The kidney reveals cholestatic nephropathy.  Unstained urine sediment



Fatty cast is a hyaline cast with fat globule inclusions, yellowish-tan in color.  It is 
formed by the breakdown of lipid-rich epithelial cells.  The rods seen in the background 
without neutrophilic reaction may represent post-sampling growth.  Sudan III stain



Granular casts seen in a 44-year-old male patient with IgA nephropathy.  The casts are filled with fine 
granular material derived from degraded renal tubular epithelial cells.  The cast matrix is composed of 
Tamm-Horsfall mucoprotein secreted from the lower nephron.  They indicate the presence of 
glomerulonephritis or nephrotic syndrome.  Left: unstained urine sediment, right; Sternheimer stain



Urine cytology.  Clusters of renal tubular epithelial cells, not forming casts, 
are seen in the urine.  Left: Papanicolaou stain, right: May-Giemsa stain



Urine cytology.  Clusters of urothelial carcinoma cells (left) and prostatic adenocarcinoma 
cells (right), not forming casts, are seen in the urine. Papanicolaou stain



Urine cytology after cystoscopic observation.  Irregular-shaped clusters of 
normal urothelial cells are mechanically detached.  Papanicolaou stain



Tumor lysis syndrome with acute renal failure.  CHOP therapy was started against disseminated CD8-
positive T-cell lymphoma seen in a 74-year-old female patient.  Next day, she manifested oliguria with 
hyperkalemia (5.2 mEq/L), hyperphosphatemia (7.2 mg/dL), hyperuricacidemia (10.5 mg/dL) and 
hypocalcemia (7.8 mg/dL).  Acute tubular necrosis, granular deposition of calcium phosphate and 
proteinaceous cast formation are observed.  4 days later, the patient died of multiorgan failure.  H&E



Myeloma kidney seen in a 78-year-old male patient with multiple myeloma, Bence-Jones 
type.  The deposition of crystallized Bence-Jones proteinin the glomerulus and renal 
tubules provoked foreign body reaction, renal tubular atrophy and stromal fibrosis.  H&E



Myoglobinuria with acute renal failure.  Eosinophilic granular casts are seen in 
the lumen of the lower nephron (left, H&E), and myoglobin immunoreactivity is 
detected in the granular casts (right, myoglobin immunostaining).
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