Appendix K
PPM PROCEDURE EXAMPLES
Purpose:
These procedures are provided as a guide and should not take precedent over established
laboratory or testing site procedures. Procedures were developed using the cited references
below.

Contents:
There are nine PPM procedures specified by CLIA. This appendix includes specimen collection,
slide preparation and microscopic examination procedures, and images of common microscopic
findings for each of the PPM procedures. The high power (40X) objective was used for
identification of the majority of images provided.
In addition to the procedures used in your laboratory or testing site, it is recommended that
reference texts, atlases, and posters are available for reference when performing PPM testing.

References:
The following references were used in development of the PPM procedures test instructions.
•• Bauer JD, Clinical Laboratory Methods. 9th ed. St. Louis, MO; CV Mosby Co; 1982.
•• Versalovic J, Carroll KC, Jorgensen JH, Funke G, Landry ML, Warnock DW (ed), Manual of

Clinical Microbiology, 10th ed, vol 2. ASM Press, Washi ngton, DC, 2011.
•• CLSI. Physician and Nonphysician Provider-Performed Microscopy Testing; Approved GuidelineSecond Edition. CLSI document POCT10-A2, Vol. 31 No. 24. Wayne, PA: Clinical and Laboratory
Standards Institute, 2011.
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Appendix K1
WET MOUNT
A wet mount is a microscopic procedure performed to examine material collected from a
specimen suspended in a drop of liquid on a glass slide. A wet mount is used to view cells and
organisms for motility, morphological characteristics and identification. Specifically, it is used for
the presence or absence of bacteria, fungi, parasites, and human cellular elements.

Specimen Collection
Prior to collecting specimens, perform hand hygiene and put on gloves. Standard precautions
should be taken when collecting and handling blood or body fluid specimens.
1. Collect a sampling of material with a sterile cotton swab passed through and along the area of
concern.
2. For vaginal specimens, test the specimen for pH and document before adding to tube,
if needed. Note: a pH greater than 4.5 is generally associated with bacterial vaginosis or
trichomoniasis.
3. Place the swabs in a clean test tube containing 0.5 ml of normal (0.9%) saline. (Note: Ensure
that the specimen tube has at least 0.5 ml of saline and no more than 1.0 ml which may affect
quantification criteria based on your laboratory’s procedure.)
4. Label the tube with patient identifiers, date, and time of collection.
5. Gently twist the swabs in saline to dislodge particles from the swab tip.
6. Reseal the tube to preserve the specimen.
7. Do not refrigerate the specimens.
8. Perform testing immediately or transport to the laboratory for testing as soon as possible.
9. Examine the specimens within two hours of collection.

Wet Mount Slide Preparation
1.
2.
3.
4.
5.

Label a clean microscope slide with specimen identification.
Using a sterile transfer pipette or dropper, gently mix the specimen with the pipette.
Remove a specimen from the tube and place one drop (10 μl) on the labeled microscope slide.
Immediately put a coverslip over the specimen for examination.
Examine the slide to verify that it is not overfilled and leaking once the cover slip is in place.

Wet Mount Microscopic Examination
1.
2.
3.
4.
5.
6.
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Place slide on microscope for examination.
Focus using low power (10X) and low light.
Scan the entire slide.
Identify objects using high power (40X).
Read at least 10 fields using an “S” shaped viewing pattern.
Record findings.

Common Wet Mount Microscopic Findings
Trichomonas vaginalis
Trichomoniasis is a sexually transmitted infection caused by the parasite Trichomonas vaginalis,
a motile pear-shaped protozoan. Trichomoniasis causes a vaginal discharge that is yellow-green,
foamy, with an odor. In the images below, the arrows indicate examples of the Trichomonas
vaginalis parasite.

Bacteria
Bacterial vaginitis is often associated with a thin, gray-white or milky vaginal discharge adhering
to the vaginal wall to give a fishy smell. Bacterial vaginitis is caused by high concentrations of
Gardnerella vaginalis, Mycoplasma hominis and anaerobic bacteria such as Prevotella sp. and
Mobiluncus sp. In the images below, the arrows indicate examples of bacteria.

Clue Cells
Clue cells are epithelial cells of the vaginal wall. They often appear fuzzy, lacking distinct sharp
borders due to being covered with bacteria. Clue cells are a sign of bacterial vaginosis caused by
high concentrations of Gardnerella vaginalis, Mycoplasma hominis and anaerobic bacteria such as
Prevotella sp. and Mobiluncus sp. In the images below, the arrows indicate examples of clue cells.
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Yeast
Yeast are unicellular fungi that appear commonly in vaginal discharge wet mounts. Yeast can
appear as budding yeast or yeast with pseudohyphae, an elongated filament-like string of
attached cells. In the images below, the arrows indicate examples of yeast.

Squamous Epithelial Cells
The majority of cells observed in a normal vaginal wet prep will be vaginal epithelial cells.
Squamous epithelial cells are large and flat with an irregular shape, distinct borders, and a single
nucleus. In the images below, the arrows indicate examples of squamous epithelial cells.

White Blood Cells
White blood cells (WBCs) are a normal component of vaginal flora. WBCs are small and have a
multi-lobed nucleus and appear dark and granular. WBCs can be elevated in infections involving
Chlamydia, Trichomonas vaginitis, herpes, and Neisseria gonorrhoeae. A ratio of one WBC for
every epithelial cell is considered within normal limits. In the images below, the arrows indicate
examples of white blood cells.

60 — Appendices

Red Blood Cells
The presence of red blood cells may indicate bleeding during the collection process. In the
images below, the arrows indicate examples of red blood cells.
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Preparing a Wet Mount

Appendix K2
KOH PREPARATION
PPM laboratories and testing sites use KOH preparations to detect the presence or absence of
fungi in vaginal or thick mucoid specimens or in specimens containing keratinous material such
as skin, hair, and nails. KOH digests cellular components of the host cells and other contaminants
leaving the fungal cell wall intact allowing the fungal elements to be clearly observed. Fungal
infections of the skin, hair, and nails are commonly caused by Tinea species, Trichophyton rubrum,
and Candida albicans.

Specimen Collection
Prior to collecting specimens, perform hand hygiene and put on gloves. Standard precautions
should be taken when collecting and handling blood or body fluid specimens.
Vaginal Specimens
1. Collect vaginal specimens as described in the Wet Mount procedure section.
Skin Scrapings
1. Scrape the surface of the skin. Be careful not to contaminate scrapings with blood.
2. Place the skin scrapings between two clean glass slides or in a sterile container.
Hair
1. Collect at least 10–12 affected hairs with the base of the shaft attached.
2. Place in a sterile container.
Nail Scrapings
1. Collect a nail clipping.
2. Place nail clipping in a collection packet or sterile glass slide.
3. Cut nail clipping into small fragments.
4. Scrape the excess keratin produced under the nail.
5. Place in a sterile container.

KOH Slide Preparation
Vaginal Specimens
1. Label a clean microscope slide with specimen identification.
2. Using a sterile transfer pipette or dropper, gently mix the specimen with the pipette.
3. Remove a specimen from the tube and place one drop (10 μl) on the labeled microscope slide.
4. Use a clean pipette and add one drop (10 μl) of 10% KOH directly on top of the specimen.
5. Check the slide for a “fishy”, amine odor and note presence or absence. The odor indicates
anaerobic bacteria overgrowth.
6. Wait up to 5 minutes to allow cellular tissue and debris to dissolve.
7. Immediately put a coverslip over the specimen for examination.
8. Examine the slide to verify it is not overfilled and leaking once the cover slip is in place.

Appendices — 63

Non-Vaginal Specimens
1. Label a clean microscope slide with specimen identification.
2. Place the specimen on the slide and add one drop (10 μl) of 10% KOH directly on top of the
specimen.
3. Wait up to 30 minutes to allow cellular tissue and debris to dissolve. Alternatively, the slide
may be heated by placing the specimen slide on a heating block.
Note: The exact time needed will depend on the thickness of the specimen fragments. Nail
scrapings may require a 20% KOH solution.
4. Immediately put a coverslip over the specimen for examination.
5. Examine the slide to verify that it is not overfilled and leaking once the cover slip is in place.

KOH Preparation Microscopic Examination
1.
2.
3.
4.
5.
6.

Place slide on microscope for examination.
Focus using low power (10X) and low light.
Scan the entire slide.
Identify objects using high power (40X).
Read at least ten fields using an “S” shaped viewing pattern.
Record findings.

KOH Preparation Microscopic Findings
Yeasts are unicellular fungi that appear commonly in vaginal discharge wet mounts. Yeasts are
larger than bacteria, approximately the size and shape of the nuclei of epithelial cells. Individual
cells of yeast propagate by budding out similar cells from their surface. In PPM observations,
yeasts are indicated by a loose arrangement of budding cells. In many fungi, the budding cells
remain attached to the parent cell resulting in an elongated filament-like string of attached
cells, pseudohyphae, with a cell budding off the tubular structure. In the images below, the
arrows indicated by “A” are examples of yeast and the arrows indicated by “B” are examples of
pseudohyphae.
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KOH Procedure

Appendix K3
PINWORM EXAMINATION
A pinworm examination is used to determine the presence or absence of the parasite Enterobius
vermicularis. The adult female worm migrates out of the anus, usually at night, and deposits her
eggs on the perianal area. PPM testing includes the collection of a specimen from the skin in the
perianal area followed by microscopic examination to detect the presence of the pinworm eggs.

Pinworm Specimen Collection and Slide Preparation
Prior to collecting specimens, perform hand hygiene and put on gloves. Standard precautions
should be taken when collecting and handling blood or body fluid specimens. Specimens should
be taken early in the morning before bathing or use of the toilet.
Paddle Method
1. Hold paddle by the cap and remove from tube.
2. Press sticky surface to the right and left perianal folds.
3. Replace the paddle in the tube until microscopic examination.
4. Place the paddle on a microscope slide labeled with patient identifiers.
Cellulose Tape Method
1. Apply a strip of clear cellulose tape to the anal folds.
2. Place tape sticky side down on a microscope slide labeled with patient identifiers.
Note: Visibility of eggs can be improved by lifting the tape from the slide, adding a drop of xylene
or toluene, and pressing down the tape back on the slide. This helps clear the preparation, and the
eggs can be observed clearly.

Pinworm Microscopic Examination
1.
2.
3.
4.
5.
6.

Place slide on microscope for examination.
Focus using low power (10X) and low light.
Scan the entire slide.
Identify objects using high power (40X).
Read at least 10 fields using an “S” shaped viewing pattern.
Record findings.

Pinworm Preparation Microscopic Findings
E. vermicularis (pinworm) eggs are football-shaped, flattened on one side with a thick colorless
shell. The eggs are approximately 70–85 by 20–23 μm, and may contain larva. Movement of the
larva may be observed. In the images below, the arrows indicate examples of pinworm eggs.
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Appendix K4
FERN TEST
The Fern Test is used to detect amniotic fluid leakage from the membrane surrounding the fetus
during pregnancy. If rupture of the membrane has occurred evidence of amniotic fluid will be
present. Amniotic fluid will crystallize when dried on a glass slide forming a fern pattern due
to relative concentrations of sodium chloride, proteins, and carbohydrates in the fluid. Normal
vaginal secretions that do not contain amniotic fluid will not show the ferning pattern. The Fern
Test may also be used for monitoring fertility. Cervical mucus smears form a fern pattern when
estrogen secretion is elevated.

Vaginal Specimen Collection
Prior to collecting specimens, perform hand hygiene and put on gloves. Standard precautions
should be taken when collecting and handling blood or body fluid specimens.
1. Collect a vaginal secretion with a sterile cotton swab from the posterior vaginal pool during
the sterile speculum exam.
2. Collect a sample from the external cervical os if pool of fluid is not evident.

Fern Test Slide Preparation
1. Label a clean microscope slide with specimen identification.
2. Roll the swab across the glass slide while applying pressure to express the fluid and creating
a thin smear immediately after collection.
3. Allow slide to completely air dry (3–5 minutes).
4. Do not heat the slide or apply a coverslip.

Fern Test Microscopic Examination
1.
2.
3.
4.
5.
6.
7.

Place slide on microscope for examination.
Focus using low power (10X) and low light.
Scan the entire slide.
Identify evidence of fernlike pattern.
Observe slide using high power (40X) to confirm ferning pattern.
Examine the entire slide using an “S” shaped viewing pattern.
Record findings.

Fern Test Microscopic Findings
Visualization of a characteristic ferning pattern may provide evidence membrane rupture. In the
images below, the arrows indicate examples of positive ferning.
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Appendix K5
POST-COITAL DIRECT, QUALITATIVE EXAMINATION OF
VAGINAL OR CERVICAL MUCUS
The post-coital test involves direct, qualitative examination of vaginal or cervical mucus to evaluate
factors that could affect fertility. The test involves the qualitative analysis of the mucus including
color, viscosity, and tenacity and the determination of the presence and motility of sperm. The
assessment provides information to determine the receptivity of cervical mucus and the ability of
sperm to penetrate the mucus.

Patient Preparation
1. Patients should use an ovulation determination method.
2. When ovulation is detected, the patient and her partner should have intercourse.
3. Patient should remain in bed 10 to 15 minutes following intercourse to allow the semen to
contact the cervical mucus.
4. Testing should be performed within 2–12 hours following intercourse.
5. Upon arrival for testing, provider should record time since intercourse.

Post-Coital Direct, Qualitative Examination of Vaginal or Cervical Mucus Slide
Preparation
Prior to collecting specimens, perform hand hygiene and put on gloves. Standard precautions
should be taken when collecting and handling blood or body fluid specimens. No lubrication
should be used.
1. Remove excess vaginal secretions with a sterile cotton swab during the sterile speculum exam
to prevent contamination.
2. Remove cervical mucus using a suction device on the cervical os.
3. Test the specimen as soon as possible after collection.

Post-Coital Direct, Qualitative Examination of Vaginal or Cervical Mucus Procedure
Qualitative Analysis of Cervical Mucus
1. Determine the volume of mucus in the syringe. Alternatively, expel the mucus from the syringe
into a sterile Petri dish and estimate the amount of mucus (scant, moderate, or profuse).
2. Record the color and clarity of the mucus.
3. Label a clean microscope slide with specimen identification.
4. Remove a specimen from the Petri dish and place one drop (10 μl) on the labeled
microscope slide.
5. Immediately put a coverslip over the specimen.
6. Pull the glass coverslip off of the glass slide.
7. Determine the distance a thread of mucus remains attached to the glass slide when lifted.
Alternatively, place a drop of mucus on a microscope slide and test tenacity by grasping a
portion of the mucus with forceps and noting the distance which it can be drawn without
breaking.
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Determination of Sperm Presence and Motility
1. Label a clean microscope slide with specimen identification.
2. Remove a specimen from the Petri dish and place one drop (10 μl) on the labeled
microscope slide.
3. Immediately put a coverslip over the specimen.
4. Examine the slide immediately to prevent drying of the specimen which may result in
killing active spermatozoa.
5. Place slide under the microscope for examination.
6. Focus using low power (10X) and low light.
7. Observe slide using high power (40X).
8. Examine the entire slide using an “S” shaped viewing pattern.
9. Record the number and motility of sperm for each high powered field.

Post-Coital Direct, Qualitative Examination of Vaginal or Cervical Mucus Findings
Normal mid-cycle mucus should be clear, with minimal viscosity, and profuse. A tenacity
measurement of 6 to 10 cm is desirable. The normal number of sperm in a post-coital examination
is not precise. Within 6–8 hours after coitus at least 5–10 motile sperm should be present per high
powered field.
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Appendix K6
URINE SEDIMENT EXAMINATION
Urine sediment examination is used for the detection and identification of formed elements in the
urine. The test involves the collection of urine and microscopic examination of the urine sediment
for formed elements such as cells, casts, crystals, and microorganisms. Specimens not obtained by
“clean catch” methods often contain elements from other sources other than the urinary tract. The
microscopic examination is a valuable diagnostic tool for the detection of renal and urinary tract
disorders.

Patient Preparation
1. Provide patients with instructions on how to perform a clean-catch urine specimen collection.

Urine Specimen Collection and Processing
Prior to collecting specimens, perform hand hygiene and put on gloves. Standard precautions
should be taken when collecting and handling blood or body fluid specimens.
1. Label a clean, dry container free of lint and debris with patient identifiers, date, and time of
collection.
2. Obtain a midstream, clean-catch urine specimen. Concentrated first morning specimens are
preferred.
3. Examine the specimen within 2 hours of collection or 4 hours if refrigerated. Otherwise,
bacteria may proliferate, casts and crystals may dissolve, and particulate matter may settle out.
4. Place 12–15 ml of urine in a conical centrifuge tube labeled with the patient identifiers.
5. Centrifuge at 400 x g for 5 minutes. To prevent re-suspension of urine sediment, do not apply
brake at the end of centrifugation. Higher centrifugation rates and longer centrifugation times
may result in denigration of cellular casts.
6. Decant the supernatant carefully into a biohazard-designated sink or receptacle leaving
approximately 1 ml in the tube.
7. Resuspend the sediment by gently tapping the bottom of the tube or using a pipet to mix.

Urine Sediment Microscope Slide Preparation
1.
2.
3.
4.
5.
6.

Label a clean microscope slide with specimen identification.
Using a sterile transfer pipette or dropper, gently mix the specimen.
Remove specimen from the tube and place one drop (10 μl) on the labeled microscope slide.
Immediately put a coverslip over the specimen for examination.
Allow urine to settle for 30–60 seconds before examination
Examine the slide to verify that it is not overfilled and leaking once the cover slip is in place.

Urine Sediment Microscopic Examination
1.
2.
3.
4.
5.

Place slide under the microscope for examination.
Focus using low power (10X) and low light.
Scan the entire slide.
Read at least 10 fields using an “S” shaped viewing pattern.
Record the presence of crystals, casts, and squamous epithelial cells using semi-quantitative
terms such as rare, few, moderate, or many and report results following laboratory procedure.
6. Identify objects using high power (40X).
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7. Record the presence of red blood cells, white blood cells, and renal tubular cells. Quantitate
the average number of elements per high power field and report results following laboratory
procedure.
8. Note the presence of bacteria, yeast, trichomonads, and mucus.

Common Urine Sediment Microscopic Findings
Casts
Urinary casts are small cylindrical structures that can be found in urine. Casts are formed by the
solidification of proteins in the lumen of the kidney tubules and vary in size and shape according
to the tubules where they were formed. The presence of casts in urine is associated with various
pathologic conditions such as glomerular or tubular damage, renal inflammation or infection.

Hyaline casts are the most frequently seen urinary casts and
a few may be seen in healthy individuals. They have a smooth
texture and their refractive index is close to that of their
surroundings. Increased numbers of hyaline casts are usually
caused by dehydration, exercise, or diuretic medicines and may
be associated with some renal diseases. An example of a hyaline
cast is indicated by the arrow.

Granular casts may be course to fine in appearance. Granular
casts are a sign of many types of kidney diseases and may often
indicate significant renal disease. An example of a granular cast
is indicated by the arrows.

Fatty casts contain refractile liquid droplets within the cast.
Fatty casts are seen in people who have lipids in urine, usually as
a complication of nephrotic syndrome and diabetes mellitus. An
example of a fatty cast is indicated by the arrow.

Red blood cell casts are granular cylinders composed of a
matrix of red cells in various stages of degradation. Red blood
cell casts are indicative of bleeding into the kidney and may be
present in many kidney diseases such as glomerulonephritis
or vasculitis. Red blood cell casts may also be present in lupus
nephritis, Goodpasture syndrome, and subacute bacterial
endocarditis. An example of a red blood cell cast is indicated by
the arrow.
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Casts

White blood cell casts contain leukocytes in the cast matrix.
White blood cell casts are common with acute kidney infections
and may be present in renal infection, glomerular disease,
pyenlonephritis and interstitial nephritis. Examples of white
blood cell casts are indicated by the arrows.

Renal tubular epithelial cell casts contain renal tubular
epithelial cells in the cast matrix. Individual cells may appear
randomly in or they can align as fragments of the tubular lining
within the cast. These casts are seen in conditions such as renal
tubular necrosis, viral disease (such as CMV nephritis), and
kidney transplant rejection. Examples of renal tubular epithelial
cell casts are indicated by the arrow.

Waxy casts have smooth edges with squared off ends and do
not have inclusions present. Waxy casts can be found in persons
with advanced kidney disease and chronic kidney failure. An
example of a waxy cast is indicated by the arrow.
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Crystals
The presence of trace crystals in urine is often of no clinical significance in healthy individuals.
The presence of a large number of crystals may indicate underlying health issues. It is import
to differentiate between crystals frequently found in the urine and abnormal crystals whose
appearance is pathological. The pH of fresh urine aids in the identification of crystals. Crystals
found in the urine at an alkaline pH are usually considered normal. Abnormal crystals precipitate
in the urine at an acidic pH. Other biochemical tests may be needed to confirm the identification
of abnormal crystals.
Alkaline Crystals

Triple phosphate crystals are colorless with a “coffin-lid”
appearance. Although considered normal, they may be
associated with urinary tract infections when found in freshly
voided morning specimens. An examples of a triple phosphate
crystal is indicated by the arrow.

Calcium phosphate crystals are large wedge-shaped prisms
that may appear as rosettes. They may be associated with kidney
stone formation. Examples of calcium phosphate crystals are
indicated by the arrows.

Ammonium biurate crystals often appear as a “thorn apple”
shape. The presence of these crystals in urine with a pH 9.0
or higher usually indicates an old specimen. Examples of
ammonium biurate crystals are indicated by the arrows.

Calcium carbonate crystals appear as small, colorless, and
dumbbell shaped. When dissolved in acetic acid, these crystals
give off bubbles of gas (effervesce). Examples of calcium
carbonate crystals are indicated by the arrows.
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Crystals
Acidic Crystals

Uric acid crystals vary in size and shape and are often yellowbrown in color. They may be associated with kidney stone
formation. Uric acid crystals are often seen in patients with Gout,
Lesch-Nyhan syndrome, and leukemia. Examples of uric acid
crystals are indicated by the arrows.

Calcium oxalate crystals are colorless and appear in many
forms. The dihydrate form appears “envelope shaped” with a
highly refractile cross connecting the corners. The monohydrate
form can appear as dumbbell, ovoid, or rectangular in shape.
Calcium oxalate crystals are associated with kidney failure
due to ethylene glycol (antifreeze) poisoning. Examples of the
dihydrate form of calcium oxalate crystals are indicated by the
arrows.
Bilirubin crystals appear as yellow-brown needles or granules.
These crystals are considered abnormal in urine and may be
associated with several hepatic disorders. An example of a
bilirubin crystal is indicated by the arrow.

Cystine crystals appear as colorless, hexagonal plates. These
crystals are considered abnormal in urine may be associated
with cystinuria. Cystine crystals are a frequent cause of kidney
stones in children. An example of a cystine crystal is indicated by
the arrow.

Tyrosine crystals appear as colorless to yellow-brown needles
arranged in radiating sheaves. These crystals are considered
abnormal in urine and may be seen in tyrosinemia and in
some liver disorders when there is impairment to amino acid
metabolism. An example of a tyrosine crystal is indicated by
the arrow.
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Crystals

Leucine crystals appear as yellow-brown needles or granules.
These crystals are considered abnormal in urine and may be
associated with several hepatic disorders. An example of a
leucine crystal is indicated by the arrow.

Cholesterol crystals appear as clear, flat plates with notched
corners. These crystals are considered abnormal in urine and
may be associated with nephrotic syndrome. Examples of
cholesterol crystals are indicated by the arrows.

Sulfonamide crystals have a varied appearance including flat
needles, sheaves of small needles, and spheres. These crystals
are considered abnormal in urine and may indicate presence of
a sulfonamide drug and may be associated with kidney stone
formation. An example of a sulfonamide crystal is indicated by
the arrow.

Radiopaque dye crystals appear as flat needles. These crystals
are considered abnormal in urine and are associated with very
high specific gravity results by refractometry. Examples of
radiopaque dye crystals are indicated by the arrows.
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Other Microscopic Findings

Mucus
The presence of mucus threads is often a benign situation. Large
amounts of mucus in the urine most often indicates a urinary
tract infection but may also be associated with irritable bowel
syndrome, kidney stones, and some cases of malignant tumors
of the urinary tract. An example of a mucus thread is indicated
by the arrow.

Red Blood Cells
In fresh urine, normal red blood cells appear as biconcave discs
with distinct, dark, smooth cell walls. Red blood cells may be
present in less than 5 cells per high power field in normal urine.
In hypotonic urine, the red blood cells swell and lyse resulting in
cells that appear as an empty shell. In hypertonic urine, the red
blood cells crenate and form jagged cell walls. High red blood
cell counts are associated with urinary tract disease such as
glomerulonephritis. Examples of red blood cells are indicated
by the arrows.
White Blood Cells
The presence of up to five white blood cells per high powered
field may be seen in normal urine. High neutrophil counts
suggest inflammation or infection within the urinary tract.
Examples of white blood cells are indicated by the arrows.

Renal Tubular Epithelial Cells
Renal tubular epithelial cells are large and have a distinct single
round nucleus. The presence of more than 15 renal tubular
epithelial cells per high power field may be indicative of renal
disease or tubular injury. Examples of renal tubular epithelial
cells are indicated by the arrows.

Epithelial Cells
Squamous epithelial cells (indicated by “A” in the image) are
flat with an irregular border. A large number of squamous
epithelial cells present may indicate a contaminated specimen.
Transitional epithelial cells (indicated by “B” in the image) from
the skin surface or from the outer urethra can appear in normal
urine. Increased numbers may indicate infection and transitional
cell carcinoma.
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Other Microscopic Findings

Bacteria
The presence of bacteria in urine usually indicates a
contaminated specimen and is of little significance except in
fresh catheterized specimens. The presence of high numbers
of one organism with a high white blood cell count may be
indicative of a urinary tract infection. The presence of bacteria
without a high number of white blood cells may indicate a
contaminated specimen.
Yeast
The presence of yeast in urine sediment of females is often a
result of vaginal contamination from a yeast infection. Yeast is
also associated with diabetes mellitus due to the presence of
urinary glucose. Examples of yeast cells are indicated by the
arrows.
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Appendix K7
NASAL SMEAR FOR GRANULOCYTES
The examination of nasal smears for granulocytes is performed to detect eosinophils, a specific
type of granulocyte, in nasal secretions as an indicator of allergic rhinitis.

Nasal Specimen Collection
Prior to collecting specimens, perform hand hygiene and put on gloves. Standard precautions
should be taken when collecting and handling blood or body fluid specimens.
1. Collect a nasal discharge specimen onto a nonabsorbent material such as plastic wrap or
wax paper.
2. Transfer a sample of the collected mucus with a sterile cotton swab.
Alternatively,
1. Collect a nasal secretion with a sterile nasopharyngeal swab by passing gently through the
nostril into the nasopharynx.
2. Rotate the swab applying gently pressure to obtain a sufficient amount of specimen.
3. Repeat the process using the same swab on the other nostril.

Nasal Smear Slide Preparation
1. Label a clean microscope slide with specimen identification.
2. Roll the swab gently across the glass slide while applying pressure to express the fluid and
creating a thin smear immediately after collection.
3. Allow slide to completely air dry (3–5 minutes).
4. Do not heat the slide or apply a coverslip.
5. Stain the smear using either a commercially prepared Wright-Giemsa stain or a Hansel stain
following the manufacturer’s procedure or documented laboratory procedures.

Nasal Smear for Granulocytes Microscopic Examination
1.
2.
3.
4.
5.
6.
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Place slide on microscope for examination.
Focus using low power (10X) and low light.
Scan the entire slide.
Identify objects using high power (40X).
Read at least 10 fields using an “S” shaped viewing pattern.
Record findings.

Nasal Smear for Granulocytes Microscopic Findings
Eosinophils stain to show bright red or reddish orange granules in the cytoplasm, as indicated by
the arrows in the images below. The presence of more than three eosinophils per high power field
may be indicative of allergic rhinitis.
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Appendix K8
FECAL LEUKOCYTE EXAMINATION
The fecal leukocyte examination is used to determine the presence of leukocytes in a fecal
smear. Fecal leukocytes are indicators of bacterial infection such as shigellosis and can provide
information to differentiate possible life threatening inflammatory diarrheas from noninflammatory diarrheas.

Fecal Specimen Collection
Prior to collecting specimens, perform hand hygiene and put on gloves. Standard precautions
should be taken when collecting and handling blood or body fluid specimens.
1. Label a clean, dry container which is sealable and leak proof with patient identifiers, date,
and time of collection.
2. Obtain a stool specimen free of urine.
3. Store at room temperature. Do not place the specimen in the refrigerator.

Fecal Leukocyte Slide Preparation
1. Label a clean microscope slide with specimen identification.
2. Use an applicator stick to apply a small amount of stool to the slide.
3. Stain slide with commercially prepared Loeffler’s methylene blue or Wright-Giemsa stain
following the manufacturer’s procedure or documented laboratory procedures.
4. Apply a coverslip.

Fecal Leukocyte Examination Microscopic Examination
1.
2.
3.
4.
5.
6.

Place slide on microscope for examination.
Focus using low power (10X) and low light.
Scan the entire slide.
Observe slide using high power (40X).
Examine the entire slide using an “S” shaped viewing pattern.
Record the presence of fecal leukocytes.

Fecal Leukocyte Examination Microscopic Findings
The presence of fecal leukocytes as indicated by the arrows in the images below may indicate
bacterial inflammatory enteritis condition associated with infection by Salmonella, Shigella,
invasive Escherichia coli, or Yersinia. Fecal leukocytes may also be associated with infection by
Entamoeba histolytica. The presence of fecal leukocytes may be indicators of inflammatory bowel
diseases such as ulcerative colitis and Crohn disease, and fecal neutrophils occasionally can be
present in cases of viral enteritis.
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Appendix K9
QUALITATIVE SEMEN ANALYSIS
The qualitative semen analysis is limited to the determination of the presence/absence of
sperm and sperm motility. Semen analysis may be performed to evaluate the effectiveness of
a vasectomy procedure, evaluate infertility, or to determine the suitability of semen for use in
artificial insemination.

Semen Specimen Collection
Prior to collecting specimens, perform hand hygiene and put on gloves. Standard precautions
should be taken when collecting and handling blood or body fluid specimens.
1. Label a clean, dry container which is sealable and leak proof with patient identifiers, date,
and time of collection.
2. Collect semen in container.
3. Evaluate the specimen within 30 minutes of collection.
4. Store at room temperature. Do not place the specimen in the refrigerator. Do not use
specimens older than 2 hours.

Qualitative Semen Analysis Slide Preparation
1. Label a clean microscope slide with specimen identification.
2. Using a sterile transfer pipette or dropper, gently mix the specimen with the pipette.
3. Remove a specimen from the tube and place one drop (10 μl) on the labeled
microscope slide.
4. Immediately put a coverslip over the specimen for examination.
5. Examine the slide to verify that it is not overfilled and leaking once the cover slip is in place.

Qualitative Semen Analysis Microscopic Examination
1.
2.
3.
4.
5.

Place slide on microscope for examination.
Focus using low power (10X) and low light.
Observe slide using high power (40X).
Examine the entire slide using an “S” shaped viewing pattern.
Record the number and motility of sperm for each high powered field.

Qualitative Semen Analysis Microscopic Findings
The presence or absence of sperm is determined. In post-vasectomy patients, centrifugation
of the specimen may be performed to assure a thorough analysis. The percent of motile sperm
(sperm moving in forward direction) is calculated by examination of at least 100 spermatozoa.
Examples of spermatozoa are indicated by the arrows.
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