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Course Instructions
Welcome! Please proceed through this course by clicking on the arrows in the upper right or text links on the lower left of the
page. Monitor your progress with the Table of Contents, and return to your Student Homepage by clicking on the Home icon.
Your progress will be saved automatically as you proceed through the course. If you exit the course, you can continue from
where you left off, even if you use a different computer.
As you progress through the course, you may find knowledge assessment questions that cover the material you've read so far. These
practice questions are not graded or recorded.

Introduction to the Urine Microscopic

Microscopic Examination
The microscopic examination was traditionally performed on all urine specimens. Today, many laboratories perform a urine
microscopic only if preliminary evaluation indicates the need for microscopic examination. Such laboratories must have criteria
determining the specimens on which urine microscopic examinations will be performed.
The microscopic exam is often important in detecting and evaluating renal and urinary tract disorders as well as other systemic
diseases.

Introduction to the Urine Microscopic

The Urine Microscopic Exam
The urine microscopic exam is performed on a centrifuged urine sediment. The sediment contains all the formed elements or
insoluble materials that have accumulated in the urine through its passage from the kidney to the lower urinary tract. These
formed elements include cells, casts, crystals, and miscellaneous structures.

Introduction to the Urine Microscopic

Ungraded Practice Question
The formed elements which may be present in urine sediment include: (Choose all that apply.)
More than one answer is correct. Please select all correct answers
Cells
Casts
Crystals
Protein

Introduction to the Urine Microscopic

Ungraded Practice Question
The formed elements which may be present in urine sediment include: (Choose all that apply.)
More than one answer is correct. Please select all correct answers
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Feedback
The urine microscopic exam is performed on a centrifuged urine sediment. The sediment contains all the formed elements or
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Feedback
The urine microscopic exam is performed on a centrifuged urine sediment. The sediment contains all the formed elements or
insoluble materials that have accumulated in the urine through its passage from the kidney to the lower urinary tract. These formed
elements include cells, casts, crystals, and miscellaneous structures.

Specimen Collection and Preparation

Urine Specimen Collection
A urine specimen for urinalysis should be collected in a clean, dry, disposable container. If the sample is to be cultured, the
container must be sterile. The preferred method is the " midstream clean catch" collection. Refer to: PB1201005A/B.
The first part of the urine stream is discarded while collecting only the midstream portion of the urine.

Specimen Collection and Preparation

Specimen Collection and Storage
Examination of a fresh urine specimen provides the best results. Bacteria will metabolize glucose and pH changes may occur,
affecting these results that are reported as part of the macroscopic urine testing. If the specimen is dilute (specific gravity
<1.010), and/or the pH is >7.0, casts, white blood cells and red blood cells may lyse. If an unpreserved specimen (i.e., specimen
container does not contain a preservative) cannot be tested within two hours of collection, it should be refrigerated at 2°8° C.
Although the most commonly received urine specimen is the random urine collection, the specimen of choice for urinalysis is the
first morning urine. The first morning urine is more concentrated and allows for the detection of substances, which may not be
present in a more dilute random sample.
Once the physical and chemical characteristics of the urine have been determined, the microscopic exam is performed on the
sediment.

Specimen Collection and Preparation

Steps in Preparing a Concentrated Urine Sediment
If a glass slide and coverslip are used to exam the urine sediment, these procedures should be followed:
Mix urine specimen well, and transfer a standardized volume into a conical centrifuge tube. Use the volume that is
stated in your laboratory's procedure.
Centrifuge at the speed and spin time specified in your laboratory's procedure.(400 g for 5 minutes)
Decant the sample to a standard volume (e.g., 0.5 or 1.0 mL) and resuspend the sediment in this volume.
Pipette a specified amount (20 ul) of sediment onto the slide and put the coverslip in place.
Ensure that the specimen fills the area under the coverslip without overflowing it.
Ensure that there are no bubbles in the specimen under the coverslip.
Upon examination, if cellular elements are not evenly distributed, a new suspension should be prepared.
Microscope slides that are manufactured specifically for microscopic examination of sediment samples are available from several
manufacturers. The slides are divided into standardized chambers to regulate the amount of urine sediment that is loaded for
viewing These methods reduce reporting differences among testing personnel by ensuring that the same volume of sediment is
consistently viewed and the sediment is viewed in a single plane.

Upon examination, if cellular elements are not evenly distributed, a new suspension should be prepared.
Microscope slides that are manufactured specifically for microscopic examination of sediment samples are available from several
manufacturers. The slides are divided into standardized chambers to regulate the amount of urine sediment that is loaded for
viewing These methods reduce reporting differences among testing personnel by ensuring that the same volume of sediment is
consistently viewed and the sediment is viewed in a single plane.

Specimen Collection and Preparation

Microscopic Examination of Urine Sediment
The sediment may be examined using both brightfield and phasecontrast microscopy. With the brightfield microscope,
subdued light must be used. Some structures will be missed if there is too much light in the field. Fine focus throughout the
examination to identify structures in different focal planes.
Scan the slide under low power for casts, crystals and elements that are present in only a few fields. Use high power to identify casts,
crystals, and count red blood cells, white blood cells and epithelial cells.

Specimen Collection and Preparation

PhaseContrast Microscopy
Phasecontrast is used to detect casts and mucus which have a very low refractive index and may be missed using brightfield
microscopy. Phasecontrast enhances the outlines of casts and mucus, making their detection much easier.

Specimen Collection and Preparation

Ungraded Practice Question
Which of the following specimen collection methods should NOT be used If urine cultures are also required?
Please select the single best answer
Routinely voided
"Clean catch"
Catheterized
Suprapubic aspiration
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Ungraded Practice Question
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Which of the following specimen collection methods should NOT be used If urine cultures are also required?
Please select the single best answer
Routinely voided
"Clean catch"
Catheterized
Suprapubic aspiration

Feedback
A routinely voided urine specimen is NOT acceptable for culture. An aseptic technique must be used to prevent contamination with
urethral or vaginal bacteria that may cause misleading positive cultures.
If the sample is to be cultured, the container must be sterile. The preferred method is the "clean catch" collection. The external
genitalia are cleansed with a mild antiseptic solution. The first part of the urine stream is discarded while collecting only the
midstream portion of the urine.

Specimen Collection and Preparation

Ungraded Practice Question
The volume of urine that is centrifuged and the amount of sediment that is used for microscopic examination should be the
same for all persons performing urine microscopic examinations within a given laboratory.
Select true or false
True
False

Specimen Collection and Preparation

Ungraded Practice Question
The volume of urine that is centrifuged and the amount of sediment that is used for microscopic examination should be the
same for all persons performing urine microscopic examinations within a given laboratory.
Select true or false
True
False

Feedback
This statement is true. Standardizing volumes ensures greater accuracy and correlation to defined reference intervals that are based
on the stated volumes.

Casts

Formation and Significance of Casts
Casts are cylindrical bodies formed either in the distal convoluted tubules or the collecting ducts of the kidney. Since the walls
of the tubule act as a mold for cast formation, the width of the tubule determines the width of the cast. Thus, narrow casts are

Casts

Formation and Significance of Casts
Casts are cylindrical bodies formed either in the distal convoluted tubules or the collecting ducts of the kidney. Since the walls
of the tubule act as a mold for cast formation, the width of the tubule determines the width of the cast. Thus, narrow casts are
formed in the distal tubules while broad casts are formed in the collecting ducts.
The matrix of all casts is thought to be TammHorsfall protein, a glycoprotein secreted by the distal loop of Henle and the distal
tubule. This protein entraps cells and granular material of tubular origin.
Very few casts are seen in the urine of a person without renal disease, except for hyaline casts, which may be transiently present
after strenuous exercise, and during fever, diuretic therapy, and congestive heart failure.
A significant number of urinary casts usually indicates the presence of renal disease.

Casts

Factors Promoting Cast Formation
The following factors promote the formation of casts in the kidney:
Larger than normal amounts of plasma proteins entering the tubules
Decreased pH
Decreased urinary flow rate
Increased urine concentration
After formation, casts are loosened from the tubules and discharged into the urine.

Casts

Hyaline Casts
Hyaline casts are the type most commonly seen in the urine
sediment. A few hyaline casts may occasionally be found in normal
urine, and hyaline casts may be seen after strenuous exercise,
during fever, or when undergoing diuretic therapy.
Pathologically, hyaline casts may be seen with congestive heart
failure, and may be seen together with other types of casts in a
variety of renal diseases.
Hyaline casts have a refractive index similar to the urine in which
they are suspended. For this reason, hyaline casts will appear
almost invisible under brightfield microscopy, but are easily seen
with the use of phasecontrast microscopy.

Casts

Casts

Hyaline Casts Under High Power
This field, viewed under high power (400X total magnification),
shows clear cylinders with parallel sides and rounded ends. Note
that some casts appear broader than others. Their size is
proportionate to the width of the tubule in which they were
formed.

Casts

Hyaline Casts
Hyaline casts are clearly visible under phase contrast, appearing
as dark, nearly homogenous cylinders.

Casts

Cellular Casts
Cellular casts consists of a TammHorsfall mucoprotein matrix containing
red or white blood cells, renal tubular epithelial cells, or a mixture of
these cell types.
All cellular casts originate from the distal tubules. The presence of cellular
casts is always abnormal.

Casts

White Cell Casts
White cell casts appear as clear cylinders containing leukocytes.
They are associated with infection or inflammation of the
nephron.

Casts

Red Cell Casts
Red cell casts appear as clear cylinders containing red blood cells and
may have an orangered tinge. Their presence indicates bleeding into
the nephron.
Red cells within the cast are rapidly hemolyzed and the cast becomes a
hemoglobin cast, having an orange color and a homogeneous ground
glass texture. In order for a cast to be considered an RBC cast, the
outline of the red cells must be clearly visible in at least one area of the
cast.

Casts

Red Cell Cast Under High Power
This slide shows a red cell cast under high power (400X
magnification) with brightfield microscopy.

This slide shows a red cell cast under high power (400X
magnification) with brightfield microscopy.

Casts

Renal Tubular Epithelial Cell Casts
Epithelial cell casts appear as clear cylinders containing
renal epithelial cells. These casts indicate tubular
damage. In the broader cast, epithelial cells appear at
random: in the narrow cast, however, epithelial cells
often appear in two rows. Renal epithelial cell casts may
be difficult to distinguish from WBC casts especially if the
casts have begun to degrade. Phasecontrast
microscopy may aid differentiation.

Casts

Granular Casts
Granular casts are composed of plasma protein aggregates and
cellular remnants. Granular casts appear as irregularlyshaped
cylinders of coarse, or fine, highly refractive particles. A granular
cast containing coarse brown granules is indicated by the yellow
arrow in the image on the right (brightfield, 400X magnification).
A hyaline cast can be seen just to the left of the granular cast
(blue arrow).
The presence of an occasional granular cast is not considered
pathologic.

Casts

Waxy Casts
Waxy casts appear as cylinders of smooth, highly refractive material.
They are yellow, homogeneous, and their ends may be square or broken
off. Cracks may occur within the cast, giving it a segmented
appearance. Waxy casts are believed by some to be the final stage of
degeneration of the fine granules of granular casts. Since the granules
need time to degrade, this finding implies localized nephron obstruction.
Waxy casts are seen in chronic renal failure, and acute and chronic renal
allograft rejection.
Unusually broad waxy casts are known as renal failure casts. These very
broad casts are created in the dilated tubules seen in endstage renal
disease.

Casts

Fatty Cast
A fourth type of cast is the fatty cast. Fatty casts are clear cylinders
containing droplets of fat which are highly refractile. These casts
originate from the breakdown of the tubular epithelium containing oval
fat bodies. Fatty casts are characteristic of degenerative tubular disease
and are frequently seen with heavy proteinuria.

Casts

Broad Cast
Broad casts or "renal failure' casts are formed in the collecting ducts as
the result of urinary stasis and are two to six times the size of other types
of casts. Any type of cast can be a broad cast. Broad casts are typically
seen in patients with advanced renal failure.

Casts

Cylindroids
The formation of casts at the distal convoluted tubule may
produce structures with a tapering end, referred to as cylindroids.
These cylindroids have the same significance as casts and are
frequently hyaline.

Casts

Squamous Epithelial Cell
A structure which may be misidentified as a cast is a squamous
epithelial cell rolled into a cigar shaped cylinder, shown in the
image with a blue arrow. Unless the nucleus is plainly visible, this
epithelial cell may be difficult to differentiate from a cast.

Casts

Recognition and Identification
Recognizing and identifying casts is an essential part of the urine microscopic examination. The table below summarizes the
different type of casts and their clinical significance.

Recognition and Identification
Recognizing and identifying casts is an essential part of the urine microscopic examination. The table below summarizes the
different type of casts and their clinical significance.

Type

Condition

Hyaline

02/LPF is normal; increase in fever, diuretic therapy, exercise or stress.
Glomerulonephritis
Pyelonephritis
Chronic renal disease

White Blood Cell

Renal infection
Inflammation of the nephron

Red Blood Cell

Bleeding in the nephron
Glomerulonephritis
Strenuous exercise

Epithelial Cell

Renal tubular damage

Granular

May be seen occasionally in normal urine
Urinary stasis
Glomerular and tubular disease
Amyloid disease
Chronic renal disease

Fatty

Degenerative tubular disease

Broad

Extreme stasis of urine flow
Renal failure

Casts

Ungraded Practice Question
Which of the following are characteristics of casts? (Choose all that apply.)
More than one answer is correct. Please select all correct answers
They are cylindrical bodies.
They are formed in the urethra.
They contain TammHorsfall mucoprotein.
They are present only in stale urine.
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Ungraded Practice Question
Which of the following are characteristics of casts? (Choose all that apply.)
More than one answer is correct. Please select all correct answers
They are cylindrical bodies.
They are formed in the urethra.
They contain TammHorsfall mucoprotein.
They are present only in stale urine.

Feedback
Casts are cylindrical bodies formed either in the distal convoluted tubules or the collecting ducts of the kidney.
The matrix of all casts is thought to be TammHorsfall protein, a glycoprotein secreted by the distal loop of Henle and the distal
tubule. This protein entraps cells and granular material of tubular origin.
After formation, casts are loosened from the tubules and discharged into the urine. Casts, if present, are visible in freshly voided
urine.

Casts

Ungraded Practice Question
All of the following factors favor cast formation EXCEPT:
Please select the single best answer
Increased protein
Decreased pH (acid)
Decreased urine concentration
Decreased urinary flow
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Ungraded Practice Question
All of the following factors favor cast formation EXCEPT:
Please select the single best answer
Increased protein
Decreased pH (acid)
Decreased urine concentration
Decreased urinary flow

Feedback
Decreased urine concentration does not favor cast formation.
The following factors promote the formation of casts in the kidney:

Feedback
Decreased urine concentration does not favor cast formation.
The following factors promote the formation of casts in the kidney:
Larger than normal amounts of plasma proteins entering the tubules
Decreased pH
Decreased urinary flow rate
Increased urine concentration
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Ungraded Practice Question
Match the following:
Select the correct match for each item from the dropdown box
Choose

Granular Casts

Choose

Broad Casts

Choose

Hyaline casts
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Ungraded Practice Question
Match the following:
Select the correct match for each item from the dropdown box
Choose

Casts with highly refractive particles Granular Casts

Choose

"Renal failure" cast

Broad Casts

Choose

Low refractive index

Hyaline casts

Feedback
Granular casts are composed of plasma protein aggregates and cellular remnants. Granular casts appear as cylinders of coarse, or
fine, highly refractive particles.
Broad casts or "renal failure' casts are formed in the collecting ducts as the result of urinary stasis and are two to six times the size of
other types of casts. Any type of cast can be a broad cast. Broad casts are typically seen in patients with advanced renal failure.
Hyaline casts, the type most commonly seen in urine sediment, have a refractive index similar to the urine in which they are
suspended. For this reason, hyaline casts will appear almost invisible under brightfield microscopy, but are easily of seen by phase
contrast microscopy.

Cellular Elements

Cell Types Observed in Urine Sediment
Cells which may be present in the urine include epithelial cells, white blood cells (WBCs) and red blood cells (RBCs). The
epithelial cells in the urine may originate from any site in the genitourinary tract. It is normal to find a few epithelial cells in the
sediment.
WBCs may enter the urinary tract anywhere from the glomerulus to the urethra. The WBCs are mostly neutrophils.
RBCs may originate in any part of the urinary tract. Normally, RBCs do not appear in the urine, although the presence of a few RBCs
is not considered abnormal.

Cellular Elements

Squamous Epithelial Cells
The most common type of cell seen in the urine sediment is the
epithelial cell. This slide shows squamous epithelial cells under
low power brightfield microscopy (upper image) and a
squamous epithelial cell under high power. The sediment in the
lower image was stained with a supravital stain. The cells
appear as large flattened cells with abundant cytoplasm and
small round central nucleus. Although squamous epithelial cells
have little clinical significance they must be differentiated from
other cellular elements.

Cellular Elements

Squamous Cells Under Phase Contrast

Cellular Elements

Squamous Cells Under Phase Contrast
Using phasecontrast and high power, the cytoplasm and nucleus
appear much darker. Note the folded edge of the cytoplasm, which is
characteristic of squamous cells. The long, threadlike structures are
mucous strands.

Cellular Elements

Renal Tubular Epithelial Cell
Another type of epithelial cell is the renal tubular epithelial cell.
The proximal and distal convoluted tubules are the sites of origin
for one form of these cells. They occur singly and are large (1460
microns). Increased numbers of proximal and distal convoluted
renal epithelial cells are seen in cases of acute tubular necrosis
and certain drug or heavy metal intoxication.

Cellular Elements

Renal Epithelial Cells of Collecting Duct Origin
Another form of renal epithelial cells originates in the collecting
ducts and measures 1220 microns. These are identified by their
characteristic cuboidal shape and large usually slightly eccentric
nucleus. Cuboidal cells are sometimes confused with neutrophils.
Neutrophils, however, are slightly larger to nearly twice as large
(2035 microns) as cuboidal cells and have a segmented or
bandshaped nucleus while cuboidal cells have a single round
nucleus.
This view under high power phase contrast shows two cuboidal
cells (blue arrows) lying between squamous cells (yellow arrows.)

This view under high power phase contrast shows two cuboidal
cells (blue arrows) lying between squamous cells (yellow arrows.)

Cellular Elements

Cuboidal Cells
Increased numbers of cuboidal cells are found in renal transplant rejection, acute tubular necrosis (diuretic phase), injuries that
interrupt blood flow to the kidney, and acute glomerulonephritis accompanied by tubular damage. Ingestion of various drugs
and chemicals may cause significant tubular shedding of these epithelial cells. Cuboidal cells are easily seen in urine in cases of
salicylate intoxication.

Cellular Elements

Transitional Epithelial Cells
Another type of epithelial cell is a transitional epithelial cell, also
known as a urothelial cell. It is smaller than a squamous
epithelial cell and has a centrally located nucleus. Transitional
epithelial cells can occur in spherical, polyhedral, and caudate
(bottom image) forms. They originate from the bladder, ureters,
and renal pelvis.

Cellular Elements

Cellular Elements

Epithelial Cell Groups
Sometimes epithelial cells appear in groups rather than singly.
This field shows a cluster of squamous epithelial cells.

Cellular Elements

Urine Sediment
Urine sediment may also contain white blood cells (WBCs). Most
of the WBCs in urine are segmented neutrophils. Since it is
possible that lymphocytes, monocytes, and/or eosinophils may
be present, the cells in urine can be stained if it is necessary to
differentiate them. The segmented neutrophil indicated by the
blue arrow shows a distinct nucleus.
When viewing urinary sediment under the microscope, the fine
focus adjustment must be used to identify white blood cells.
White blood cells swell in dilute alkaline urine and the
cytoplasmic granules exhibit brownian movement resulting in
"glitter cells." These cells lyse rapidly. "Glitter cells" are most easily
seen when viewed under phasecontrast microscopy.

Cellular Elements

White Blood Cells Under Phase Contrast and High Power Magnification
Under phase contrast and high power magnification, white
blood cells look much darker and the nuclear detail is quite
distinct.

Cellular Elements

Large Clumps of White Cells
Large clumps of white cells, such as the ones shown in the slide,
are typically found in chronic infection. The clumping is due to
increased mucus in the urine.

Cellular Elements

Red Cells Under Brightfield Microscopy and High Power Magnification
Red blood cells (RBCs) may also be found in the urine sediment.
The presence of RBCs in the sediment is associated with damage
to the glomerular membrane or vascular injury within the
genitourinary tract.
RBCs may also be contamination if the urine specimen was
collected from a female patient during menses.
Under brightfield microscopy and high power magnification, red
cells appear as pale green or orange discs about 7 microns in
diameter.

Cellular Elements

Red and White Cells
There are many red and white cells in this high power field. There
are a group of five red cells that can be identified on the lower

Cellular Elements

Red and White Cells
There are many red and white cells in this high power field. There
are a group of five red cells that can be identified on the lower
righthand side of the field. It is important to use the fine focus
adjustment on the microscope when trying to differentiate RBCs
from WBCs.
Two RBCs are indicated by blue arrows and a WBC is indicated
by the red arrow in the lower image.

Cellular Elements

Crenated Red Cells
This view shows crenated red cells which are found in concentrated urine. They
appear as small cells with crinkly edges.

Cellular Elements

Swollen RBCs
In contrast, RBCs appear swollen in dilute or alkaline urine, having taken
on water from their surroundings.

Cellular Elements

Ghost Cells
Sometimes the red cells become so swollen that the cell
membrane ruptures, causing the cell to lose hemoglobin. These
empty membranes are known as "ghost" cells.

Cellular Elements

Ghost Cells under Phase Contrast
Ghost cells are easily seen under phase contrast.

Cellular Elements

Yeast
Yeast can appear as single cells or in the budding form. As single cells
they can be confused with RBCs because they are about the same size.
In the budding form, yeast is easily identified as demonstrated on this
slide. Yeast can be found in patients with cystitis due to yeast, usually
candida, or as a vaginal contaminant from patient's with vaginal
candidiasis.

Cellular Elements

Bacteria
Bacteria may also be present, especially during a urinary tract
infection. This view shows bacteria as solid gray rods or cocci.
Since bacteria may also be a contaminant in specimens
remaining at room temperature, or due to an unclean catch,
caution must be observed in reporting bacteria. If 20 organisms
per high power field (HPF) are seen, the bacteria are considered
to be clinically significant.

Cellular Elements

Bacteria Under Phase Contrast

Cellular Elements

Bacteria Under Phase Contrast
Under phase contrast, the bacteria appear very dark. The larger cells are
white blood cells (blue arrow).

Cellular Elements

Characteristics of Cellular Elements
To review the characteristics of the cellular elements that can be seen in urine, study the following table.

Cell

Significance

Epithelial  Squamous

Must be differentiated from other cells.

Epithelial  Cuboidal
or Renal Tubular

Increased numbers indicate tubular necrosis, particularly important in renal graft rejection. Tubular
damage caused by viral or bacterial infections.

Epithelial 
Transitional or
Caudate

Not significant unless found in large numbers or abnormal in appearance.

White Blood Cells
(WBCs)

Bacterial infection.

Red Blood Cells
(RBCs)

More than an occasional RBC can be significant. They are often associated with damage to the
glomerular membrane of vascular injury within the genitourinary tract.

Ghost Cells

Alkaline urine causes RBCs to lyse, their empty membranes are called "ghost cells." Empty RBCs have
the same significance as RBCs.

Yeast

Can be confused with RBCs unless they are budding. Yeast can be seen in diabetes mellitus or in
patients with vaginal moniliasis.

Bacteria

May be a contaminant unless WBCs are present.

Cellular Elements

Ungraded Practice Question
The different types of epithelial cells include: (Choose all that apply.)
More than one answer is correct. Please select all correct answers
Squamous
Cuboidal

The different types of epithelial cells include: (Choose all that apply.)
More than one answer is correct. Please select all correct answers
Squamous
Cuboidal
Transitional
Flattened

Cellular Elements

Ungraded Practice Question
The different types of epithelial cells include: (Choose all that apply.)
More than one answer is correct. Please select all correct answers
Squamous
Cuboidal
Transitional
Flattened

Feedback
Squamous cells line the distal urethra, cuboidal cells line the collecting ducts, and transitional cells line the entire urinary tract
except for the distal urethra.

Cellular Elements

Ungraded Practice Question
Which of the following are characteristic of normal RBCs under high power (400X magnification) brightfield microscopy?
(Choose all that apply.)
More than one answer is correct. Please select all correct answers
They are about 7µ in diameter.
They appear as pale green color.
They appear as biconcave discs.
They may exhibit a budding effect.

Cellular Elements

Ungraded Practice Question
Which of the following are characteristic of normal RBCs under high power (400X magnification) brightfield microscopy?
(Choose all that apply.)
More than one answer is correct. Please select all correct answers
They are about 7µ in diameter.

Which of the following are characteristic of normal RBCs under high power (400X magnification) brightfield microscopy?
(Choose all that apply.)
More than one answer is correct. Please select all correct answers
They are about 7µ in diameter.
They appear as pale green color.
They appear as biconcave discs.
They may exhibit a budding effect.

Feedback
Under brightfield microscopy and high power magnification, red cells appear as pale green or orange discs about 7 microns in
diameter.
A budding effect is characteristic of yeast, which aids in the identification of these cells. Yeast can also appear as single cells, which
can be confused with RBCs because they are about the same size.

Cellular Elements

Ungraded Practice Question
In concentrated urine, red blood cells (RBCs) may appear:
Please select the single best answer
Swollen
Crenated

Cellular Elements

Ungraded Practice Question
In concentrated urine, red blood cells (RBCs) may appear:
Please select the single best answer
Swollen
Crenated

Feedback
Crenated red cells are found in concentrated urine. They appear as small cells with crinkly edges. In contrast, RBCs appear swollen
in dilute or alkaline urine, having taken on water from their surroundings.

Cellular Elements

Ungraded Practice Question
All of the following are characteristic of WBCs under high power (400X magnification) brightfield microscopy EXCEPT that they:

Cellular Elements

Ungraded Practice Question
All of the following are characteristic of WBCs under high power (400X magnification) brightfield microscopy EXCEPT that they:
Please select the single best answer
Are about twice the size of RBCs
Appear as round granular spheres
May appear in clumps
Are usually in the lymphocytic series

Cellular Elements

Ungraded Practice Question
All of the following are characteristic of WBCs under high power (400X magnification) brightfield microscopy EXCEPT that they:
Please select the single best answer
Are about twice the size of RBCs
Appear as round granular spheres
May appear in clumps
Are usually in the lymphocytic series

Feedback
WBCs in the urine are usually neutrophils.

Common Crystals

Crystals
Crystals are not usually present in freshly voided urine, but can appear in urine left at room temperature for several hours. Most
crystals form due to changes in urine pH and temperature after collection. Diagnostically significant crystals may indicate the
presence of a metabolic disorder, renal calculi formation, or provide information that can be used to regulate medications.

Common Crystals

Identification of Crystals
Identification of crystals found in the urine sediment requires knowledge of the urinary pH.
Large crystals are identifiable under low power. High power magnification is required for smaller crystals.
Most crystals can be identified by morphology alone. Urine pH and reagent strip results can provide supporting information, as can
birefringence and phase contrast properties.

Most crystals can be identified by morphology alone. Urine pH and reagent strip results can provide supporting information, as can
birefringence and phase contrast properties.

Common Crystals

Normal Crystals
Normal crystals include uric acid, calcium oxalate, amorphous urates or
phosphates, triple phosphate, ammonium biurate, and calcium
carbonate.

Common Crystals

Crystals in Normal Acid Urine
Crystals found in normal acid urine include uric acid, calcium
oxalate and amorphous urates.
This slide shows an example of uric acid crystals.

Common Crystals

Uric Acid Crystal Morphology
The morphology of uric acid crystals varies more than any other
type of crystal, from "whetstone" to hexagonal plate, from
rosettes to rectangles or other irregular shapes. Their color also
can vary from almost colorless to yellow or brown. Large
numbers of uric acid crystals may be seen in individuals with
leukemia or patients undergoing chemotherapy.

can vary from almost colorless to yellow or brown. Large
numbers of uric acid crystals may be seen in individuals with
leukemia or patients undergoing chemotherapy.

Common Crystals

Calcium Oxalate Crystals
Calcium oxalate crystals in their dihydrate form have a
characteristic octahedral or envelope shape, as shown in the
top image on the right. Fine focusing will cause the "x" to be
refractile. Size may vary from extremely small to quite large. They
are associated with diets high in oxalic acid or chemical toxicity.
In their monohydrate form, calcium oxalate crystals are
dumbbell or oval in shape as shown in the bottom image on the
right.

Common Crystals

Amorphous Urates
Amorphous urates appear as dark or yellow red granules while
phosphates are white or colorless. The pH of the urine determines
the type of amorphous crystals present. They may be urates in
acid urine or phosphates in alkaline urine.

Common Crystals

Crystals in Normal Alkaline Urine
Crystals found in normal alkaline urine include triple phosphate,
ammonium biurate, calcium carbonate, and amorphous phosphates.
This slide shows an example of triple phosphate crystals. These may
appear as four to six sided prisms resembling coffin lids. They indicate
either stasis of the bladder or a stale sample.

Common Crystals

Calcium Carbonate Crystals
Calcium carbonate crystals appear as tiny dumbbells or small
colorless spheres.

Common Crystals

Ammonium Biurate Crystals
Ammonium biurate crystals commonly occur in the form of "thorn
apples," as shown here, or in polyhedral shapes. They are deeply colored
from a dark yellow to brown. They sometimes appear in clumps or

Ammonium Biurate Crystals
Ammonium biurate crystals commonly occur in the form of "thorn
apples," as shown here, or in polyhedral shapes. They are deeply colored
from a dark yellow to brown. They sometimes appear in clumps or
clusters. This crystal occurs only in stale urine.

Common Crystals

Review of Common Crystals
The following table lists common crystals found in the urine sediment. Crystals that have no clinical significance must be
identified and differentiated from those that can be an indication of a metabolic disorder or other clinically significant
conditions.

Crystal

pH

Color

Uric acid

Acidic

Yellow  brown

Calcium oxalate

Acidic/neutral

Colorless

Amorphous urates

Acidic

Yellow  brown

Triple phosphate

Alkaline

Colorless

Ammonium biurate

Alkaline

Yellow  brown

Amorphous phosphate Alkaline/neutral

White  colorless

Calcium carbonate

Colorless

Alkaline

Common Crystals

Ungraded Practice Question
Which of the following may be found in normal ACID urine?(Choose all that apply.)
More than one answer is correct. Please select all correct answers
Amorphous urates
Uric acid
Calcium oxalate
Ammonium biurate

Common Crystals

Ungraded Practice Question
Which of the following may be found in normal ACID urine?(Choose all that apply.)
More than one answer is correct. Please select all correct answers
Amorphous urates
Uric acid
Calcium oxalate
Ammonium biurate

Feedback
Crystals found in normal acid urine include uric acid, calcium oxalate, and amorphous urates. Ammonium biruate crystals are
found in alkaline urine.

Common Crystals

Ungraded Practice Question
Which of the following may be found in normal ALKALINE urine? (Choose all that apply.)
More than one answer is correct. Please select all correct answers
Amorphous urates
Triple phosphate
Uric acid
Ammonium biurate

Common Crystals

Ungraded Practice Question
Which of the following may be found in normal ALKALINE urine? (Choose all that apply.)
More than one answer is correct. Please select all correct answers
Amorphous urates
Triple phosphate
Uric acid
Ammonium biurate

Feedback
Crystals found in normal alkaline urine include triple phosphate, ammonium biurate, calcium carbonate, and amorphous
phosphates.

Feedback
Crystals found in normal alkaline urine include triple phosphate, ammonium biurate, calcium carbonate, and amorphous
phosphates.
Amorphous urates and uric acid crystals are found in normal acid urine.

Common Crystals

Ungraded Practice Question
Match each of the crystals shown below that may be seen in normal urine with its identification from the dropdown box.
Select the correct match for each item from the dropdown box
Choose

Crystal 1

Choose

Crystal 2

Choose

Crystal 3

Choose

Crystal 4

Choose

Crystal 4

Choose

Crystal 5

Common Crystals

Ungraded Practice Question
Match each of the crystals shown below that may be seen in normal urine with its identification from the dropdown box.
Select the correct match for each item from the dropdown box
Choose

Triple phosphate

Crystal 1

Choose

Calcium oxalate

Crystal 2

Choose

Ammonium biurate Crystal 3

Choose

Uric acid

Crystal 4

Choose

Calcium oxalate

Crystal 5

Feedback
Most crystals observed in the urine have limited or no clinical significance. However, it is important to recognize these normal
crystals in order to differentiate them from the few crystals that do have clinical significance.
Crystal #1 is triple phosphate, sometimes described as prism or coffinlidshaped.
Crystal #2 is calcium oxalate in its most common dihydrate form.
Crystal #3 is ammonium biurate, sometimes described as a thorny apple.
Crystal #4 is uric acid, recognized by its rhombic or rosette shape.
Crystal #5 is another form (monohydrate form) of calcium oxalate crystals.

Crystal #5 is another form (monohydrate form) of calcium oxalate crystals.

Abnormal Crystals

Abnormal Crystals
There are a number of crystals which are seen less frequently but are of considerable significance when they appear. Their
presence should be identified by their shape, color with reference to the urine pH. Confirmation by a supervisor and reference
to the CAP Atlas should be done before reporting the results. Polarized light can aid in crystal identification.

Abnormal Crystals

Crystals of Clinical Significance
Crystals of clinical significance include leucine, tyrosine, cystine,
cholesterol, and bilirubin.

Abnormal Crystals

Leucine Crystals
Leucine crystals indicate a problem with the metabolism of the
amino acid leucine. These crystals are round to oval with
radiating bands going from a center point out to the periphery,
often referred to as a "wagon wheel."

Abnormal Crystals

Abnormal Crystals

Tyrosine Crystals
Tyrosine crystals appear as fine silky needles arranged in sheaves
or bundles in acid urine. They are rarely present and may appear
together with leucine crystals in liver disease. Do not confuse
tyrosine with crystals caused by xray dye. Xray dyes will cause
the urine specific gravity to be greatly increased (1.040),

Abnormal Crystals

Cystine Crystals
Cystine crystals indicate an abnormality in metabolism of the
amino acid cystine. These crystals appear as colorless, refractile,
hexagonal plates with even sides. Cystine crystals sometimes
occur in pairs. Cystine may be confused with the hexagonal
forms of uric acid but does not polarize light. Cystine crystals
occur in acid urine.

Abnormal Crystals

Cholesterol Crystals
Cholesterol crystals may be seen in renal tubular disease. These
crystals look like plates of glass, sometimes with a notch out of
one corner. Under polarized light, they exhibit a stained glass
effect. These crystals are rarely seen unless the specimen has been
refrigerated, because the lipids remain in droplet form. Large
amounts of protein, lipid droplets, fatty casts or oval fat bodies
should be found along with cholesterol crystals. Cholesterol
crystals are found in acid or neutral urine.

crystals are found in acid or neutral urine.

Abnormal Crystals

Bilirubin Crystals
Bilirubin crystals are seen in the urine when the serum bilirubin
level is increased. The macroscopic appearance of urine with
bilirubin crystals is orange to almost black in color. The crystals
themselves appear as goldorange needlelike forms that are
sometimes clumped together.

Abnormal Crystals

Summary of Abnormal Crystals
The characteristics of the more common types of abnormal crystals are summarized in the table below.

Crystal

Color

Significance

Leucine

Yellow

Metabolism

Tyrosine

Colorless–yellow Liver disease (rare)

Cystine

Colorless

Cystine metabolism

Cholesterol

Colorless

Renal tubular disease

Bilirubin

Goldorange

Increased bilirubin

High doses of ampicillin, sulfonamide drugs, or other drugs may also result in urine crystal formation. It is important to check the
patient's current medications when unusual crystals are found in the urine specimen.

Abnormal Crystals

Ungraded Practice Question

Abnormal Crystals

Ungraded Practice Question
Which of the following abnormal crystals may indicate liver disease?
Please select the single best answer
Tyrosine
Cystine
Cholesterol

Abnormal Crystals

Ungraded Practice Question
Which of the following abnormal crystals may indicate liver disease?
Please select the single best answer
Tyrosine
Cystine
Cholesterol

Feedback
Tyrosine is one crystal that may indicate liver disease. Leucine and/or bilirubin crystals may also be observed in urine when liver
disease is present.

Abnormal Crystals

Ungraded Practice Question
Match the following:
Select the correct match for each item from the dropdown box
Choose

Leucine

Choose

Cholesterol

Choose

Tyrosine

Choose

Cystine

Abnormal Crystals

Ungraded Practice Question
Match the following:

Abnormal Crystals

Ungraded Practice Question
Match the following:
Select the correct match for each item from the dropdown box
Choose

Wagon wheel

Leucine

Choose

Notched

Cholesterol

Choose

Sheaves or bundles Tyrosine

Choose

Hexagonal plates

Cystine

Feedback
Leucine crystals indicate a problem with the metabolism of the amino acid leucine. These crystals are round to oval with radiating
bands going from a center point out to the periphery, often referred to as a "wagon wheel." These crystals are soluble in hot alcohol
and alkali.
Cholesterol crystals may be seen in renal tubular disease. These crystals look like plates of glass, sometimes with a notch out of one
corner. Under polarized light, they exhibit a stained glass effect.
Tyrosine crystals appear as fine silky needles arranged in sheaves or bundles in acid urine.
Cystine crystals indicate an abnormality in metabolism of the amino acid cystine. These crystals appear as colorless, refractile,
hexagonal plates with even sides. Cystine crystals sometimes occur in pairs.

Abnormal Crystals

Ungraded Practice Question
True or false? This slide show tyrosine crystals.
Select true or false
True
False

Abnormal Crystals

Ungraded Practice Question
True or false? This slide show tyrosine crystals.
Select true or false
True

Ungraded Practice Question
True or false? This slide show tyrosine crystals.
Select true or false
True
False

Abnormal Crystals

Ungraded Practice Question
True or false? This slide shows leucine crystals.
Select true or false
True
False

Abnormal Crystals

Ungraded Practice Question
True or false? This slide shows leucine crystals.
Select true or false
True
False

True or false? This slide shows leucine crystals.
Select true or false
True
False

Feedback
This slide really shows bilirubin crystals. Leucine crystals, shown in
the lower image, are round to oval with radiating bands going
from a center point out to the periphery, often referred to as a
"wagon wheel."

Abnormal Crystals

Ungraded Practice Question
True or false? This slide shows cholesterol crystals.
Select true or false
True
False

Abnormal Crystals

Ungraded Practice Question
True or false? This slide shows cholesterol crystals.
Select true or false
True
False

Feedback
This slide really shows cystine crystals. Cholesterol crystals, shown
in the lower image, look like plates of glass, sometimes with a
notch out of one corner. Under polarized light, they exhibit a
stained glass effect.

Abnormal Crystals

Ungraded Practice Question
True or false? This slide shows leucine crystals.
Select true or false
True
False

Abnormal Crystals

Ungraded Practice Question
True or false? This slide shows leucine crystals.
Select true or false
True
False

Feedback
Leucine crystals are round to oval with radiating bands going from a
center point out to the periphery, often referred to as a "wagon wheel."

Abnormal Crystals

Ungraded Practice Question
True or false? This slide shows cholesterol crystals
Select true or false
True
False

Abnormal Crystals

Ungraded Practice Question
True or false? This slide shows cholesterol crystals
Select true or false
True
False

Feedback

True
False

Feedback
Cholesterol crystals look like plates of glass, sometimes with a notch out
of one corner. Under polarized light, they exhibit a stained glass effect.

Miscellaneous Structures

Introduction
In this topic, certain miscellaneous structures found in the urinary sediment will be discussed. These structures include:
Parasites
Sperm
Fat bodies
Mucus
External contaminants

Miscellaneous Structures

Parasites
Parasites which may be found in urinary sediments include
Trichomonas vaginalis, Enterobius vermicularis and Schistosoma
haematobium. It is also important to note that parasites and
parasitic ova may be seen in urine sediments as a result of fecal
or vaginal contamination. This slide shows examples of
Trichomonas vaginalis. In the female, Trichomonas is usually
found as a contaminant from vaginal infection and is often
accompanied by an increase in the number of white cells.
Trichomonas is highly motile, measuring 5  15 microns with a
characteristic pear shape. It has multiple anterior flagella and
the nucleus is often apparent.

Miscellaneous Structures

Trichomonas under PhaseContrast
Under phase contrast, Trichomonas organisms appear much
darker than the surrounding white blood cells (WBCs).

Miscellaneous Structures

Trichomonas versus White Cells
When the urine cools or when the wet mount begins to dry,
Trichomonas begins to lose its characteristic motility and may
easily be misinterpreted as white cell or epithelial cell.

Miscellaneous Structures

Sperm
Sperm may be present in urine sediment. Sperm have a
characteristic oval body with a long thin tail and are 50 microns
in length.

Miscellaneous Structures

Sperm Under Phase Contrast

Miscellaneous Structures

Sperm Under Phase Contrast
Under phase contrast, the oval body of the sperm appears bright
whereas the tail is dark.

Miscellaneous Structures

Oval Fat Bodies
Oval fat bodies are degenerating tubular epithelial cells filled
that contain refractile fat droplets. These fats have been
absorbed by the tubular cells after being leaked through
abnormal glomeruli. They appear as grapelike clusters of
variable size and are highly refractile.

Miscellaneous Structures

Oil or Fat Droplets
Oil or fat droplets may appear as uniformly round bright globules
of various sizes under high power brightfield. Oil droplets from
catheter lubricants may be confused with cells, especially red
cells. Lipid material from vaginal creams also forms droplets in
urine.

Miscellaneous Structures

Mucous Threads
Mucous threads are semitransparent under brightfield
microscopy and could be mistaken for hyaline casts. They occur
as ribbonlike strands with poorly defined edges, pointed or split
ends and longitudinal striations.

Miscellaneous Structures

Mucous Threads Under Phase Contrast
Under phase contrast, mucous threads appear much darker.
Longitudinal striations and pointed ends are easily visible.

Miscellaneous Structures

Contaminants and Artifacts
There are several contaminants and artifacts which must be
identified. This slide shows a fiber. Fibers may occur in any
specimen from clothing, diapers, lint, toilet paper or lens paper.

Contaminants and Artifacts
There are several contaminants and artifacts which must be
identified. This slide shows a fiber. Fibers may occur in any
specimen from clothing, diapers, lint, toilet paper or lens paper.
They are usually longer and wider than casts and have more
distinct edges. Striation and blunt ends are distinguishing features
of fibers.

Miscellaneous Structures

Air Bubbles
Air bubbles appear round, can be variable in size and are highly
refractile. They may be confused with red cells; however, they have no
color within.

Miscellaneous Structures

Coverslip Defects
Coverslip defects may be mistaken for elements in the microscopic
exam.

Miscellaneous Structures

Miscellaneous Structures

Coverslip Scratches
Dark markings and striations may originate from the coverslip.

Miscellaneous Structures

Starch Granules
Some starch granules from dusting powders have faint concentric
striations, others do not.
External contaminants (ie, those that enter the urine specimen during
collection, transportation, or while being examined on the slide) must be
differentiated from crystals and other clinically significant findings.

Miscellaneous Structures

Ungraded Practice Question
Match the following:
Select the correct match for each item from the dropdown box
Choose

Enterobius vermicularis ova

Choose

Trichomonas vaginalis

Choose

Schistosoma haematobium ova

Choose

Sperm

Choose

Trichomonas vaginalis

Choose

Schistosoma haematobium ova

Choose

Sperm

Miscellaneous Structures

Ungraded Practice Question
Match the following:
Select the correct match for each item from the dropdown box
Choose

Ovoid, flattened side Enterobius vermicularis ova

Choose

Pear shape

Trichomonas vaginalis

Choose

Terminal Spine

Schistosoma haematobium ova

Choose

Oval body, thin tail

Sperm

Feedback
Enterobius vermicularis (pinworm) ova, is ovoid in shape with one side flattened. The embryo is separated from the shell by a clear
space.
Trichomonas is highly motile, measuring 5  15 microns with a characteristic pear shape. It has multiple anterior flagella and the
nucleus is often apparent.
Schistosoma haematobium is considered an important factor in the etiology of carcinoma of the bladder. The ova are elongated
and are 60 X 160 microns. They are a yellowish color, slightly transparent, and possess a delicate terminal spine.
Sperm have a characteristic oval body with a long thin tail and are 50 microns in length.

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows Enterobius vermicularis (pinworm).
Select true or false
True
False

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows Enterobius vermicularis (pinworm).
Select true or false
True
False

Feedback
This is an Enterobius vermicularis (pinworm) ova. The ovum is ovoid in
shape with one side flattened. The embryo is separated from the shell by
a clear space.

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows oval fat bodies.
Select true or false
True
False

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows oval fat bodies.
Select true or false
True
False

Feedback
This image is showing oval fat bodies. Oval fat bodies are degenerating
tubular epithelial cells filled that contain refractile fat droplets. These fats
have been absorbed by the tubular cells after being leaked through
abnormal glomeruli. They appear as grapelike clusters of variable size
and are highly refractile.

Feedback
This image is showing oval fat bodies. Oval fat bodies are degenerating
tubular epithelial cells filled that contain refractile fat droplets. These fats
have been absorbed by the tubular cells after being leaked through
abnormal glomeruli. They appear as grapelike clusters of variable size
and are highly refractile.

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows fat droplets.
Select true or false
True
False

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows fat droplets.
Select true or false
True
False

Feedback
This is an image taken under phase contrast, showing Trichomonas
organisms which appear much darker than the surrounding white blood
cells (WBCs). Oil or fat droplets may appear as uniformly round bright
globules of various sizes under high power brightfield.

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows mucous.
Select true or false
True
False

True or false? This slide shows mucous.
Select true or false
True
False

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows mucous.
Select true or false
True
False

Feedback
The mucous occurs as ribbonlike strands with poorly defined edges,
pointed or split ends and longitudinal striations.

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows sperm.
Select true or false
True
False

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows sperm.

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows sperm.
Select true or false
True
False

Feedback
Sperm is not correct. The image displays oil or fat droplets, which may
appear as uniformly round bright globules of various sizes under high
power brightfield. Oil droplets from catheter lubricants may be confused
with cells, especially red cells.

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows Schistosoma haematobium ovum.
Select true or false
True
False

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows Schistosoma haematobium ovum.
Select true or false
True
False

Feedback
Schistosoma haematobium ovum is considered an important factor in
the etiology of carcinoma of the bladder. The ova are elongated and
are 60 X 160 microns. They are a yellowish color, slightly transparent, and
possess a delicate terminal spine.

are 60 X 160 microns. They are a yellowish color, slightly transparent, and
possess a delicate terminal spine.

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide only shows fiber.
Select true or false
True
False

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide only shows fiber.
Select true or false
True
False

Feedback
Fibers may occur in any specimen from clothing, diapers, lint, toilet
paper or lens paper. They are usually longer and wider than casts and
have more distinct edges. Striation and blunt ends are distinguishing
features of fibers.

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows coverslip scratches.
Select true or false
True
False

Miscellaneous Structures

Ungraded Practice Question
True or false? This slide shows coverslip scratches.
Select true or false
True
False

Feedback
Dark markings and striations may originate from the coverslip.

Quantitating the Urine Microscopic

An Introduction to Quantitating the Urine Microscopic
In order for a urinalysis to be useful a physician must know not only what elements are present but the quantity of each. This
section will deal with counting and estimating the microscopic elements found in the urine sediment.
Quantitation may be divided into three steps:
Looking for casts
Counting elements
Estimating elements

Quantitating the Urine Microscopic

Estimating Elements
The number of bacteria, yeast, crystals and mucous must be estimated.
1. Examine 10 fields under high power (40X) magnification. Use phasecontrast if needed.
2. Determine the average of each element found and record the findings

Quantitating the Urine Microscopic

Looking for Casts

Quantitating the Urine Microscopic

Looking for Casts
1. Scan the edges of the coverslip under low power (10X objective) phase contrast. The fine focus should be varied
continuously while scanning.
2. Count each type of cast seen under low power. Switch to high power brightfield to identify casts if needed.
3. Determine the average of each type found and record the findings as number per high power field (HPF).

Quantitating the Urine Microscopic

Counting Elements
Next the number of RBCs, WBCs, epithelial cells, and fat will be counted.
1. Move to the center of the coverslip and examine 10 fields under high power (40X objective) brightfield. Use phase
contrast as needed.
2. Determine the average number of each element found and record the findings as number per high power field (HPF).
3. An abundance of any one element may be recorded as >100/HPF when 1/4 field is counted and the total field is estimated to
be greater than 200/HPF.

Quantitating the Urine Microscopic

Ungraded Practice Question
True or false? You scan for casts by examining the edges of the coverslip under highpower phase contrast.
Select true or false
True
False

Quantitating the Urine Microscopic

Ungraded Practice Question
True or false? You scan for casts by examining the edges of the coverslip under highpower phase contrast.
Select true or false
True
False

Feedback
You should scan for casts using lowpower phase contrast.

You should scan for casts using lowpower phase contrast.

Correlation of Microscopic and Macroscopic Results

Correlation of Results
Once the microscopic examination is completed, it is important to decide whether the results are normal or abnormal.
Correlation involves comparing the microscopic findings with the macroscopic findings. If the results are consistent with each
other, the urinalysis may be reported. If a discrepancy exists, the microscopic results cannot be reported. The findings that do
not correlate must be repeated. The following table illustrates results which may be found together in a urinalysis.

Microscopic

Macroscopic

Casts (may be accompanied by mucous)

Possible positive protein reaction

White Blood Cells (bacteria may accompany WBCs in
microscopic)

Possible positive protein reaction
Possible alkaline pH (fresh)
Possible cloudy urine

Red Blood Cells

Possible positive blood reaction
Possible positive protein reaction
Possible negative blood reaction (if only a few RBCs are
seen)
Possible cloudy urine
Possible red or brown urine

Bacteria (may be accompanied by WBCs)

Possible alkaline pH (fresh)
Possible positive protein reaction
Possible cloudy urine
Possible positive nitrite reaction

Yeast (may be accompanied by WBCs)

Possible glucose
Possible cloudy urine

Crystals

Should suggest approximate pH
Possible cloudy urine
Possible high sp. gravity

Trichomonas

Possible cloudy urine due to increased WBCs and mucous

Report the microscopic findings if they correlate with the macroscopic.
Report common crystals if requested or when an unusual number of one type is present.
Do NOT report abnormal crystals unless confirmed by further tests and pathologist.
Ordinarily, sperm are not reported. However, your laboratory's policy may be to report sperm or to report sperm in certain
circumstances.

Correlation of Microscopic and Macroscopic Results

Urinalysis Reports

Correlation of Microscopic and Macroscopic Results

Urinalysis Reports
Study the following five urinalysis reports. There will be a short discussion following each report correlating the macroscopic
findings with the microscopic findings.

Correlation of Microscopic and Macroscopic Results

Specimen #1  Adult Female
The report indicates that this specimen is normal. The results all correlate and
may be reported.

Correlation of Microscopic and Macroscopic Results

Specimen #2  Adult Male
This report indicates that the specimen is normal. The physical characteristics
and microscopic tests do not correlate, as 3+ amorphous urates would
probably produce a more turbid or cloudy specimen. Amorphous crystals
have little clinical significance and may precipitate out of solution with
storage temperature changes. Therefore, the results may be reported.

Correlation of Microscopic and Macroscopic Results

Specimen #3  Adult Female
The results are abnormal. The presence of glucose is not a normal finding.
However, the two glucose methods correlate well with each other.
The specific gravity does not correlate well with the glucose. A large
amount of glucose should elevate the urine specific gravity. The specific
gravity result should therefore be rechecked before reporting.
The presence of 3+ bacteria, does not correlate well with scant white cells
and lack of turbidity. The technologist should question whether the
specimen was held at room temperature for a protracted period prior to
examination.

Correlation of Microscopic and Macroscopic Results

Specimen #4  Adult Male
The results of this specimen are abnormal but the abnormalities correlate
with each other. The turbidity can be explained by the presence of bacteria
and crystals. The presence of RBCs in the microscopic explains the blood
found on the dipstick. The casts, bacteria and WBCs can account for the
increased protein. The results may be reported.

Correlation of Microscopic and Macroscopic Results

Specimen #5  Female Child
The results of the Clinitest are abnormal, but can be reported. Because this
specimen was from a child, the Clinitest was performed routinely even though
not indicated by the results of the Multistix. Due to the fact that the Multistix is
specific for glucose and was negative, therefore a nonglucose reducing
substance is present. Further confirmatory testing such as thinlayered
chromatography is needed for identification of the nonglucose reducing sugar.

