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Learning Objectives

• List the most common mistakes made by veterinary technology 
students when learning laboratory assays

• Create a uniform laboratory evaluation for all students
• Use rubrics to provide constructive feedback to improve student 

success

• Make Veterinary Pathology Technicians!
• Our Goal: Everyone learn one new thing to try with their lab



Common Challenges of New Learners

• QC - running QC over and over again without troubleshooting why it 
might be failing

• UA - fat droplets as RBCs, Brownian motion, too cold (crystals)
• RBC - spherocytes, echinocytes vs acanthocytes, monolayer
• WBC - basophils vs lymph/monos, staying in monolayer
• Fecal floats - too much or too little feces



Preparing the Skills Assessment

• Which duties are most important to clinics? Where are voids?
• Heartworm, tick-borne, other PoC tests 
• Running analyzers
• Manual differentials
• Urinalysis with sediment exam 
• Fecal floatation
• Quality control/troubleshooting 
• Preparing/shipping to labs



Preparing the Skills Assessment

• Standardized vs. Organic
• Standardized assessments will give each candidate equal comparisons, but 

they are more difficult to administer over multiple days
• Organic assessments may give one student an unfair advantage, are easier to 

prepare, and the most difficult to grade



Preparing the Skills Assessment

• Stability
• EDTA-blood will become crenated
• Parasite ova will hatch/Giardia will decompose 
• Urine crystals will dissipate



Preparing the Skills Assessment

• Abnormal vs. Within Normal Limits
• Specimens lacking abnormal findings are just as important as positive samples

• Negative fecal – air bubbles confused as ova
• Plant material in fecals
• Negative urinalysis - Brownian Motion confused as bacteria; oil droplets confused as 

erythrocytes 
• Negative serology

• Easy to obtain a fresh sample



Lie

• Use the same specimen but give 
each container a different name 
or case number 



Standardized Assessment

Skill: CBC
• Prior to Assessment: give students an SOP/flow chart

• Complete a manual differential/manual platelet estimate/slide evaluation with every 
case 

Vs
• Complete a manual differential/slide evaluation when anemia, leukopenia, 

leukocytosis, neutrophilia, lymphocytosis, thrombocytopenic, etc. 

• Always run a manual PCV/TS when:
• Dogs: HCT <35% or >60% and TP is normal/low
• Cats: HCT <30% or >60% and TP is normal/low

• Always include a reticulocyte count/estimate when:
• Dogs: HCT <35% 
• Cats: HCT <30%



Standardized Assessment

Skill: CBC
• Use fresh blood for each candidate

• Gently centrifuge blood from a healthy patient, separate, then remix
• Or add other patient’s plasma or serum to accomplish this



Spin, Separate, and Mix
• Overall Process

• Separate in any 
combination:

• Red cells
• Buffy coat
• Serum



Spin, Separate, and Mix Tips

Tip #1: Remembering 
the components in 
each layer is key to 
separating and mixing 
tubes



Spin, Separate, and Mix Tips

Tip #2: Combine 
multiple healthy 
patients into a non-
additive tube for 
centrifugation

Don’t use another
EDTA-tube
• It will crenate the 

RBCs



Spin, Separate, and Mix Tips

Tip #3: “Recipes” – use 2-3 tubes worth of blood and rearrange to form:

Abnormality to 
Mimic Red Cells Buffy Coat Plasma

Anemia (Non-Regenerative) 1 2-3 2-3

Polycythemia 1.5-2 1 1

Leukopenia and 
Thrombocytopenia

2 0 2

Leukocytosis 1 3 or more 1

Anemia, Leukopenia, and 
Thrombocytopenia 

1 1 2-3 (may add serum too)



Spin, Separate, and Mix Example

• Goal: Anemia and Leukopenia (Thrombocytopenia by default)
• Materials: 2 EDTA-tubes 
• Combined: 1 RBC + 1 Buffy Coat + 2 Plasma (+1 drop water)



Spin, Separate, and Mix Example



Spin, Separate, and Mix Example



Standardized Assessment

Skill: CBC
• Lysis buffers
• Saving unique blood films to be used for assessments

oDon't forget the CBC!





Coverslipping Slides 

Supplies and Equipment
• Chemical hood
• Slides – stained, dry, and ready to go 
• Cover glass – 1.5 thickness, rectangle shape (24 x 60mm)
• Disposable gloves, lab coat
• Paper towels and Kim wipes
• Swabs with wood end
• Slide tray
• Mounting medium
• Nail polish (optional)



CBC Assessment 



CBC Assessment Results
# n=100
0 0-4
1 0-6
2 0-8
3 0-9
4 1-10
5 1-12
6 2-13
7 2-14
8 3-16
9 4-17

10 4-18
15 8-24
20 12-30
25 16-35
30 21-40
35 25-46
40 30-51
45 35-56
50 39-61
55 44-65
60 49-70
65 54-75
70 60-79
75 65-84
80 70-88
85 76-92
90 82-96
91 83-96
92 84-97
93 86-98
94 87-98
95 88-99
96 90-99
97 91-100
98 92-100
99 94-100

100 96-100



Standardized Assessment

Skill: Urinalysis
• Free-catch from an employee dog or shelter animals
• Artificial urine (also great for events with children)
• Manipulate the urine with:

• Glucose
• Distilled water
• Feces
• Blood components
• Vinegar
• Bleach



Artificial Urine Limitations

• Not for sediment analysis
• Ketones



Urinalysis Recipes

Abnormality to Mimic Additive
Proteinuria Serum or plasma
Acidic Urine Vinegar
Alkaline Urine Bleach
Glucosuria 15% glucose solution

Isosthenuria/Hyposthenuria Distilled water or artificial urine
Bacteria present Fecal material (VERY small amount!)

Hematuria/Pyuria Cells from spun EDTA-tube





Urine Mix Example
1 Tiny 
Drop BC



Urine Mix
Example
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Urine Mix Example
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UA Assessment Results





Standardized Assessment

Skill: Serology
• Save your expired kits: HW, 4Dx, blood-typing/cross-matching, etc. 
• Save your positive cases 
• EDTA-blood will generally keep for 2-weeks under refrigerated 

conditions
• Separate serum or plasma for longer storage for use in most tests

• Aliquot into smaller tubes so that they only freeze-thaw once 
• Mix into fresh blood to make a positive test



How to Aliquot Serum or Plasma

Freeze: Indefinitely
Thaw: Once and use



How to Mix Serum with EDTA-Blood

• One aliquot of defrosted serum can be used in multiple EDTA-tubes 
depending on quantity of antigen or antibody



Making Cross-Matching Chaos

Plasma from 
EDTA-blood

EDTA-whole 
blood



Heartworm Testing
• Experiment to keep microfilaria alive
• Room temperature vs. refrigerated
• Unfed vs. fed every six days (2 drops fresh EDTA blood)

Survival Time Room Temp Refrigerated

Unfed Day 14 Day 28

Fed Day 21 Day 28



Three weeks after collection!



Room Temp Specimens



Standardized Assessment
Skill: Fecal Analysis
• Can be difficult to standardize:

• Ova hatch
• Lack of uniformity between areas of the feces 

• Organic assessments:
• Review a slide before the assessment and review the slide made by the 

applicant
 But slides dry out and form crystals...



Standardized Assessment
Skill: Fecal Analysis
• Collect samples from local shelters and identify positive samples

• Can combine multiple samples into poop soup

• It’s possible to preserve feces with 10% formalin 
https://www.cdc.gov/dpdx/diagnosticprocedures/stool/specimencoll.html 

https://www.cdc.gov/dpdx/diagnosticprocedures/stool/specimencoll.html


Parasite ID

• Experiment to see how long we can still identify ova/oocysts
• Day 0



Control vs. Formalin: Day 52



Control vs. Formalin: Day 52



Control vs. Formalin: Day 52



Control vs. Formalin: Day 52



Gross Control Samples

• Day 52



Formalin-Fixed Feces
Pros Cons
Eliminated molding Time-consuming
Eliminates foul odors Biohazard
Guaranteed positive samples Inaccurate gross assessment
No morphology changes

Steps:
• Mix feces with 10% formalin at a 1:1 ratio
• Refrigerate for long-term storage
• Allow formalin to evaporate in hood for 7-21 days 

(depending on volume/SA)



Standardized Assessment

Skill: QC/Troubleshooting
• Close observation necessary

• Level 1: Standard QC/QA
• Level 2: Packaging a sample for shipment to outside lab
• Level 3: Task of finding a test and listing the requirements; 

Repairing CBC machine after clot



Feedback

• Immediate vs. follow-up
• The sooner the better 

• Be genuinely enthusiastic about what you’ve learned about them in 
the process

• Areas with deficits should be approached as an opportunity for 
growth 

• Provide space for the student to ask additional questions 



Questions?
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