       

UA210

     CHRISTUS SPOHN COMMUNITY HOSPITALS -ALICE, BEEVILLE, AND KLEBERG 


                                                                                                             EFFECTIVE DATE: 01/05/18


                                                                                               REVISION DATE:                                                                                                                                                                            
   [image: image1.png]


                     Clinical Laboratory- Policy and Procedure 

PROCEDURE: MICROSCOPIC SEDIMENT EVALUATION                          Page 1 of 8
Procedure: Microscopic Sediment Evaluation                   

POLICY: 
To ensure the consistency of morphological observations among all personnel performing microscopic urine sediment examinations the following procedure will be performed on all patients meeting microscopic evaluation criteria. 

PURPOSE: 
Urinalysis provides the physician with important information regarding the status of a patient’s health. 
Urinalysis test results are used to:

1. aid in the diagnosis of disease

2. screen a population for asymptomatic, congenital or hereditary diseases

3. monitor the progress of disease

4. monitor the effectiveness or complications or therapy

5. monitor wellness

SPECIMEN:
Reconstituted sediment, which has been concentrated 10:1 after centrifugation at 2000 RPM for 5 minutes.  A minimum of 10-15 HPFs should be examined.

PROCEDURE:

MICROSCOPIC SEDIMENT EXAM: 
The following values are valid only for evaluation of reconstituted sediment which has been concentrated 10:1 after centrifugation at 2000 RPM for 5 minutes.  A minimum of 10-15 HPFs should be examined.

 Erythrocytes (RBCs): 
 May be mistaken for oil droplets, air bubbles or even yeasts.  The first two are highly refractile and do not tumble when apply gentle pressure to coverslip.  Normally should see < 5 RBC/hpf and excess number constitutes "hematuria".  RBCs are rapidly lysed in hypotonic and/or alkaline urines.  RBCs lysed by few gtts. glacial acetic acid.  With modified Sternheimer-Malbin (S-M) stain, RBCs in acid urine are a light pink or do not stain; in alkaline urine are a dark purple.
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Clinical Correlation:

1.
May get transient ​ after vigorous exercise and may run higher in smokers.

2.
Hematuria plus blood casts strongly suggests glomerular disease.

3.
In absence of casts and proteinuria, hematuria suggests bleeding site distal to kidney, and in elderly, bladder tumor must be considered.

4.
In females of reproductive age, should consider contamination from menstrual low.

5.
Hematuria may occur in absence of urinary tract disease:  Acute appendicitis, salpingitis, diverticulitis, colon CA, etc.

Leukocytes: 
 PMNs (12m) are 1.5 x larger than RBC and recognized by their cytoplasmic granules and multilobulated nuclei but often difficult to differentiate from renal tubular epithelial cells especially if urine not fresh.  Leukocytes are rapidly lysed in hypotonic and/or alkaline urine.  In hypotonic urine will see Bowian movement of PMN granules giving "glitter" cells.  Normally should see £ 5 WBC/hpf with increased numbers in urine called Pyuria.  With S-M stain- dark purple nuclei with violet cytoplasmic granules except for "glitter" cells which stain poorly.  Nuclear detail enhanced with few drops of glacial acetic acid.

Clinical Correlations:

1.
Get transient increase with fever and strenuous exercise.

2.
Most patients with urinary tract infections have ³ 10 WBC/hpf; presence of leukocyte and/or epithelial casts helps differentiate acute pyelonephritis form cystitis, casts are absent in the latter.

3.
Presence of large numbers (³ 50/hpf) and/or clumps of PMNs strongly suggests an acute urinary trace infection and if associated with repeatedly negative urine cultures should R/O tuberculosis.

4.
Presence of lymphocytes, plasma cells, eosinophils and histiocytes is an abnormal finding in sediment.  Prominence of mononuclear cells, so constitute ³ 30% inflammatory cells, may occur in lupus GN.

5.
Plasma cells in sediment usually associated with chronic infections, viral and/or fungal processes and acute allograft rejection.

6.
Eosinophils suggest a drug hypersensitivity reaction, interstitial nephritis or eosinophilic cystitis.

7.
50/hpf plus significant proteinuria (+2) strongly suggests pyelonephritis.
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Epithelial Cells: 
3 types of epithelial cells may occur normally:  Renal Tubular Epithelial (RTE) cells, transitional cells and squamous cells.
Renal Tubular Epithelial (RTE) Cells  

 Most originate from collecting ducts.  
RTE cells are slightly larger (15m ) than 
a PMN and possess a single, relatively large, often eccentrically placed nucleus.  RTE cells are most commonly cuboidal or columnar in shape and often difficult to differentiate from immature transitional 
cells and PMNs.  RTE cells shows light cytoplasmic granularity; S-M stain shows 
dark-blue-purple nucleus surrounded by rim of lighter staining purple cytoplasm; occur singly and in pairs.

Clinical Correlations:  

1.
Increased numbers seen in normal newborns.

2.
Presence of 1-2 RTE cells/hpf suggests active renal parenchymal     disease with largest numbers seen with cute tubular damage (acute pyelonephritis, diuretic phase of ATN and some cases of AGN).



3.
Increased numbers may be seen following exposure to a variety of tubular toxins including some drugs (ASA and nephrotoxic antibiotics - gentamicin, etc.) and heavy metals.

4.
Intact renal epithelial fragments often seen in ATN, papillary necrosis, renal infarcts and with allograft rejection.

5.
RTE cells with intracytoplasmic hemosiderin (Prussian blue positive) granules characteristically seen with hemochromatosis and with chronic intravascular hemolysis (PNH, prosthetic heart valves, etc.).

Transitional Cells: 
 2-4 x larger than RTE cells with a round to pear shape and a large central vesicular nucleus.  S-M stain  -  dark purple nucleus with cytoplasm a light purple.

Clinical Correlations:  

1.
A few transitional cells are commonly present in sediment and usually of no significance.

2.
Presence of large clumps and/or sheets of transitional cells suggest need for urinary cytological exam; may also result from catheterization of bladder.

Squamous Cells: 
 Presence of squamous cells in sediment has no significance except large numbers, which should suggest poor collection techniques used.  Squamous cells average 30m in 
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diameter; line distal portion of urethra.  On S-M stain,
nucleus stains dark shade of purple while cytoplasm light purple or blue.

Clinical Correlations:
No significance

Bacteria:

 Numerous bacteria (>10-20/hpf), without pyuria, suggest overgrowth in the

specimen that has been left too long at room temperature and is usually 

associated with highly alkaline urine (pH >8.0). This type of specimen is not 
optimal for testing and a new specimen should be requested.

Clinical Correlations:

1.
20 bacteria/hpf (400X) in fresh urinary sediment when associated with 

           Pyuria strongly suggests significant bacteriuria and need for urine culture.
2.
Large numbers of bacteria in absence of pyuria may be significant in a neutropenic patient but usually represents overgrowth in specimen kept too long at room temperature and suggests need for repeat exam of a fresh specimen.

3.
Presence of branching mycelia (pseudo hyphae) forms suggests invasive Candidiasis of either renal parenchyma and/or bladder; presence of budding yeasts without pseudo hyphae of clinical significance.  Common in diabetes

.

Trichomonas  

 Common in sediments from females and usually represents contamination from vaginal infection. Recognized by undulating membrane, whip-like Flagella and motility.

Urinary Casts: 
  Casts are shaped by tubular lumen of nephron in which they form due to protein precipitation and gel formation.  Tamm-Horsfall muco-protein produced by the RTE cells forms the basic matrix of all casts.  The presence of excessive numbers of urinary casts constitutes "cylinduria".  Ordinary casts are 30-40m in diameter (2-1/2 - 3-1/2 PMNs or 4-6 RBCs).

NOTE:  Casts are reported as average number per lpf and are often concentrated along sides of the coverslip.
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  Hyaline Casts  

Composed almost entirely of T-H protein and will dissolve in hypotonic and/or alkaline urine.  These casts are clear to light gray cylinders which are transparent with low refractive index.  Pale pink or pale purple with S-M stain.  May be confused with mucous threads, which are narrower and often twisted with longitudinal striations.

           Clinical Correlations: 

· Few (< 1/lpf) hyaline casts may be seen in normal persons without
evidence of proteinuria. 

· Transient increase (24-48 hrs) following strenuous exercise, fever, 
and/or diuretic therapy (Lasix, etc).
· Increased numbers associated with​ degrees of proteinuria of any cause including postural proteinuria.

Granular Casts  

  Granularity results from plasma protein aggregates set either in T-H matrix or from breakdown products of degenerating cellular elements initially present in cast.  Granular casts appear gray to bluish-green with fine or coarsely retractile granules in semitransparent cylinder.  With S-M stain, see dark purple granules in a purple matrix
Clinical Correlation:

· May see a few finely granular casts in normal as transient phenomenon following heavy exercise.

· Presence of more than a rare granular cast (> 1 per 10 hpfs) usually 

· Signifies renal parenchymal disease but occur also in orthostatic proteinuria and CHF.

· There is no clinical significance in differentiation between a finely versus coarsely granular cast.

Renal Epithelial Cell Casts  
  Result from desquamation of tubular lining cells with associated tubular stasis.  When well preserved, cells are arranged in parallel fashion usually 2 rows thick and component cells have a single, large nucleus, at time make up portion of "mixed" casts (RTE cell + PMNs). 
 Stain deep purple with S-M stain.
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Clinical Correlation:
1. Most commonly seen in ATN, interstitial nephritis (includes acute pyelonephritis), eclampsia and amyloidosis.

2. May appear after exposure to tubular toxins (heavy metals, ASA toxicity, ethylene glycol, etc.) and nephrotoxic antibiotics (aminoglycosides). 

3.   After third post transplant day are a very reliable indication of acute 

Allograft rejection. 





Leukocyte (WBC) casts    

  Usually enter the tubular lumen by amboid action from the interstitium.  PMNs recognized by their granular cytoplasm and multilobulated nuclei.  PMN ("pus") casts are often associated with presence of "glitter" cells in same sediment.


Clinical Correlation:  

Typically signifies "tubulointerstitial" disease so most common in acute pyelonephritis but may occur in some cases GN (especially lupus) and other forms of interstitial nephritis.

Erythrocyte (RBC) and "blood" casts  
  To be called a RBC cast must be able to see RBC stromal out lines sharply defined in at least a portion of the cast, which has a yellow or orange-gold color.  Blood (Hb) casts form from degeneration of RBC casts giving a pigmented, coarsely granular cast which appears yellow-orange to reddish brown.  Any pigmented, coarsely granular cast should be considered a blood cast until proven otherwise.  Hb granules are not doubly refractile under polarized light.  Coarsely granular, pigmented casts can result from discoloration of routine granular cast in presence of bilirubinuria or pyridium therapy, and also seen in sediment associated with myoglobinuria.  Stain pink or orange-red with S-M stain.

Clinical Correlation:  

RBCs and/or blood casts usually signify bleeding from glomerulus (AGN, collagen vascular diseases, etc.) but also seen with intra-renal bleeding (renal infarct and renal vein thrombosis), ATN, acute allograft rejection and malignant nephrosclerosis less commonly.












7 OF 8
Waxy casts  

Derived from granular casts and signify presence of localized nephron obstruction.  Waxy casts are homogeneously smooth with sharp margins, blunt ends and often cracks.  They are opaque with a 
high refractive index and pale yellow-tan color.  The broad waxy cast is 2-6 x width of routine casts (40m) waxy casts stain a deep purple with S-M stain.
Clinical Correlation:  

1. Common in advanced chronic renal disease of any etiology.

2. The broad waxy cast is the most ominous cast found in sediment and has  diameter of 40-80m but also seen in "diuresis" phase of  ATN.

Fatty Casts  

 Represent degenerative RTE cell casts in which epithelial cells have absorbed large amounts of lipid including cholesterol esters. Fatty casts appear as gray-black cylinders with a high refractive index.  Individual cells often contain clear fat droplets and get a "maltese cross" birefringent pattern under polarized light.  Fat within fatty casts is globular, brown-tan and highly refractile; fatty casts do not stain with S-M.  Usually associated with free fat droplets and oval "fat bodies" in same sediment.

URINARY CRYSTALS:
  Mostly of limited, if any, clinical significance except for recognition of rare pathological forms.  In order to adequately identify must know urine pH in which crystals are found.  Pathologically significant crystals occur in acid urines.

Cysteine  

 Manifestation of uncommon autosomal recessive disease in which have defects in tubular transport of cysteine, lysine, arginine and ornithine and accounts for 1-2% renal stones seen in USA.Cystine crystals are Colorless, refractile, hexagonal plates which often occur in clusters an 

Usually do not polarize.  Typically, uric acid crystals are yellow-brown with 4-sides but rarely may occur as colorless, hexagonal plates, which are strongly birefringent under polarized light.  Solubility of cysteine in NH4 facilitates differentiation from uric acid crystals.
Tyrosine and Leucine  
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 Both crystals are associated with presence of severe liver disease and often found together.  Tyrosine crystals appear as yellow, silky fine needles arranged in sheaves.  Leucine crystals are yellowish-brown, oily spheres with apparent concentric rings and radial strations.

Sulfonamide Crystals  

 Yellow-brown, asymmetrical striated sheaves admixed with round forms with radial striations.  Sulfonamide crystals will dissolve on boiling.
Artifacts 
Such as starch, oil, and air bubble should be ruled out before reporting.
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